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One of the Glenn L. Martin Company’s latest developments 
The New ‘Mail and Express plane with folding wings. Wing 
Spread 71 ft.-5 in. Spread with wings folded 35 ft.-10 in. 
















— eee. 




















From Novelty 
Through Battle 
To Earning Capacity 


HE. story of the Martin Airplane is brief from a standpoint of time. Hardly 
more than a sensational novelty when it demonstrated its value in war, it is now 
on its way to commercial supremacy. 


In 1919 the Commercial planes of England made twenty-one thousand flights, traveled 
over three hundred and three thousand miles and carried fifty-two thousand passengers 
without accident. 


Out of its remarkable experience gained in Government Service the Glenn L. Martin 
Company has developed the Airplane for Commercial purposes in America, as well 
as for pleasure flying. 


Equipped with two 12 cylinder 400 h.p. Liberty Motors the Glenn L. Martin 
Commercial plane develops the highest speed of any plane of its type, the fastest 
climbing ability of any plane of its size and weight. 


The Glenn L. Martin Company will welcome inquiries and will be glad to furnish 
exact figures showing the earning capacity of Martin Airplanes in transportation 
problems where ordinary methods prove inadequate. 


The Glenn L. Martin Company 


Cleveland, Ohio 
Contractors to the United States Army, Navy and Post Office Department 


Member of the Manufacturers Aircraft Association 
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One Demonstration 
that Always Sells 


ET your prospect settle himself comfortably in the deeply padded leather 
seat of your Aeromarine Flying Boat—nod your head to the pilot— 
and of you go, smoothly, swiftly, on the demonstration that always sells. 





No wonder! For there’s no sensation like it—nothing in the world to 
compare with it—eating up the long miles in steady, safe flights, arrive in 
half the time, with none of the heat or dirt of land travel. 

This kind of aviation—safe, fast, luxurious, is here. It is simply advanced 
and modern transportation—the ultimate in luxury —and every day more 
progre sive Americans are getting away from road delays and dust parties 
to the peace and luxury of air travel. 


Write us today of a dealer’s opportunity which can never be equalled again. 








AEROMARINE PLANE & MOTOR CO., TIMES BUILDING, NEW YORK 
LARGEST EXCLUSIVE BUILDERS OF FLYING BOATS IN AMERICA 
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AVIATION 


A most careful, painstaking, rigid in- 
spection follows each step in the pro- 
cess of manufacture at our plant from 
the WALNUT log on through each 
and every operation until it becomes a 
completed airplane propeller. 


This is one reason why propellers from 
Piqua proved so dependable during the war. 


We now maintain the same rigidity of in- 
spection in our plant that we had during the 
war period. You can DEPEND on Hartzell 
Propellers being properly designed and well 
manufactured. Our exceptional facilities for 
quantity production are available to those 
airplane manufacturers who are looking for 
a good honest propeller that will hold up 
under hard service. 


Our Engineering Department is at your service. 


Hartzell Walnut Propeller Co.. 


PIQUA, OHIO, U. S. A. 
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“The Motor That Made the Spad Possible” 


RELIABILITY 


HE consistent, hour-after-hour 
reliability of the Wright- Hispano 
Aeronautical engine is proverbial. 

For five years it proved its merit — 
justified its design — as the leading 
aeronautical engine of the Great War. 

Powering the newer designs of com- 
mercial and sporting airplanes, flying 
boats and seaplanes, Wright- Hispano 
brings to such craft a new standard 
of performance—a greater degree of 
flexibility —- which is characteristic of 
this great motor. 





There are availuble for immediate. delivery 
180 H. P. (Model E) Engines to recognized 
plane manufacturers and responsible owners. 





Member Manufacturers 
Aircraft Association 





Dayton-W right & 
Aerial-Coupe Model OW | 
Powered uith Cua 
180 H. P. Wright-Hispano | @ 
Aeronautical Engine 
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Blazing the 
Air Trail 


Passenger and Commercial Airlines are being organized all 
over the country. The selection of air routes, good loca- 
tions and the right kind of flying craft require time and thought 
--and consultation with recognized aeronautical authorities. 


If You are Planning to 
Go into Commercial Aviation 


You Should Read 


The Aircraft Year Book for 1920 


Issued by the Manufacturers Aircraft Association, Inc. 








Just a few interesting chapters in this book containing 335 pages of facts 
about flying. 80 pages of instructive photographs and numerous maps. 


Read’s Own Story of the Trans-Atlantic Flight. List of Permanent and Emergency Landing 


Complete records of the Fields in the U. S. 
Aerial Mail Sport Flying eo 
Forest Patrol Passenger Lines a p3 te yet trey 

Chronology of 19/9 in Aviation a pe U S. pe "0 Fi Id 

U. S. Army Air Service Victories P ce tie eas 

How the World has been two-thirds flown Aircraft in Commerce and many other Interesting 
around in the past year. Facts. 


Handsomely Bound in Cloth 


THIS EDITION IS ALMOST EXHAUSTED--SEND 
$2.25 AT ONCE AND THE AIRCRAFT YEAR BOOK 
WILL BE SENT TO YOU POST PAID -- ADDRESS 


THE GARDNER, MOFFAT CO. 


HARTFORD BUILDING -- UNION SQUARE 
22 EAST SEVENTEENTH STREET NEW YORK CITY 
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sz) SERVICE that Covers the 


Continent 


** Service is the greatest thing in the world.” When you 
ridin Nenitniaiad need Service you want it immediately. 


Aircraft Association 
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Service is the basis of the Curtiss sales policy. Every 
Curtiss Distributor maintains a Service Station. 






CURTISS DISTRIBUTORS 








Curtiss-Eastern Airplane Corpn., Philadelphia, Pa. Curtiss-Humphreys Airplane Company, Denver, Colorado. 
Curtiss Flying Station. Atlantic City, N. J. Curtiss-Southwest Airplane Company, Tulsa, Okla. 
America Trans-Oceanic Company, New York City Syd Chaplin Aircraft Corporation, Los Angeles, Calif. 
Curtiss Airplane Company of New England, Boston, Mass. Curtiss Aeroplane and Motor Corporation, Chicago, Ill. 
Curtiss-Johnson Airplane Company, lontgomery, Ala. Curtiss-Wisconsin Airplane Company, Milwaukee, Wis. 
Memphis Aerial Company, Memphis, Tenn A oe a 
Ch A hile C Chatt T Thompson Airplane Company, Detroit, Mich. 

ee ee eee aes Grand Island Aero Company, Grand Island, Nebr. 






Curtiss-New York Airplane Corporation, Buffalo, N. Y. 
Curtiss-lowa Aircraft Corporation, Fort Dodge, Ia. ‘ : ; 
Curtiss-Northwest Airplane Company, Minneapolis, Minn. Earl P. Cooper Airplane, Co., San Francisco, Calif. 

Lynchburg Air Service Corpn., Lynchburg, Va. Oregon, Washington & Idaho Airplane Co., Portland, Oregon 


Curtiss-Kansas Aircraft Corporation, Topeka, Kansas Floyd J. Logan Aviation Company, Cleveland, O. 


Curtiss-Indiana Airplane Company, Kokomo, Ind. 











CURTISS AEROPI.ANE and MOTOR CORPORATION 


Sales Office: Garpven Crry, Lona Istanp, N Y. 


Factories: Garden City, L. I., and Buffalo, N. Y. Flying Fields, Training Schools and 
Service Stations: Garden City, Atlantic City, N. J., Newport News, Va., Miami, Fla., and 
Buffalo. Dealers and distributors in all parts of the United States. Special Representatives 
Tin Latin America, the Philippines and the Far East. 
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HE selection of New 

Departures for air- 

plane installations in. 
present day machines is as 
much the result of observ- 
ation of war time service 
as competitive laboratory 
tests. New Departure su- 
periority is as marked in 
one as the other. 
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QO”. of the greatest distinctions that may come to an 

aeronautical engineer is to be honored by a request 

from the Royal Aeronautical Society of Great Britain 

to deliver an address at the annual Wilbur Wright Memorial 
Lecture. 

The Wilbur Wright Memorial Lecture has been given an- 
nually since 1912, in.which year a fund was raised by public 
* subscription in England to perpetuate, by means of an annual 
lecture which would mark the state of aerial science, the 
memory of the great American pioneer. This year the society 
invited Comdr. Jerome C. Hunsaker, U. S. N., to become one 
of the distinguished engineers who have appeared before it 
in this capacity. Commander Hunsaker’s address, entitled 
“Naval Architecture in Aeronautics,” strongly brings out the 
many analogies that exist between naval architecture and aero- 
nautical engineering and is therefore worth careful perusal. 


In addition to thus honoring the United States Navy in the 
person of one of its most accomplished naval constructors, 
the Royal Aeronautical Society has elected Dr. Hunsaker an 
Honorary Fellow. This is the first time that such a distinction 
has heen conferred upon anyone who is not a British subject, 
and the great compliment will be considered as more than a 
richly deserved reward for the able work Commander Hun- 
saker has achieved in aeronautical engineering. More than 
that, it is a recognition by the oldest aeronautical organization 
of the advanced position in aireraft design reached by the 
United States Navy during the war. ; 


The United States Navy and the aeronautical world of this 
country will feel a justifiable pride at being thus honored by 
our cousins across the sea, an honor which will contribute to 
knitting more closely the bonds of friendship between the 
two great English speaking countries. 





Practical Airplane Suitcase 


The problem of a suitable suitease for airplane travel 
is a particularly troublesome one. In a small airplane the 
ordinary suitcase never seems to be quite at home. A suitcase 
has now been built which fits exactly into the turtleback fair- 
ing of the rear part of the fuselage. Whether the suitcase 
will fit the needs of the traveller remains to be seen, but its 
sem-circular shape will fit the needs of the fuselage. 





Aerial Lighthouses 


It is generally recognized that the use of aircraft will not 
reach its full development until routes have been prepared 
which ean be traversed at night. To accomplish this it will 
be necessary to have means of identifying landing fields after 
nightfall which do not depend on moonlight, /or something 
equally unreliable. Following the marine light house in gen- 
eral, a number of foreign manufacturers of lighthouses have 
adapted their present designs to aeronautical uses. The 
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primary difference consists in the width of beam employed. 
Instead of confining the light within a zone approximately 
horizontal, the aerial lighthouse must extend its signal ap- 
proximately to the zenith. The intensity of illumination need 
not be as great at altitudes as it is near the horizon however, 
so that the total increase in candle power is not so great as 
would at first appear to be necessary for the requirements of 
aerial navigation. 





Landing Gears 

One of the lessons of the recent Cape-to-Cairo flight is that 
the present-day landing gears are not able to cope with the 
difficult task of alighting on average terrain. An increase in 
the weight of the machine makes the problem of design more 
difficult, but there is no loophole for the designer of the large 
airplane which does not seem to have been properly taken 
advantage of. The increase in linear dimensions of a ma- 
chine makes it possible to provide for a much greater move- 
ment of the wheels than is customary. This, of course, allows 
the undercarriage to absorb a currespondingly greater shock 
without adding to the stresses set up. 

We may expect to see development in another direction at 
the coming Gordon-Bennett Race. The history of airplane 
construction shows a steady trend away from ungainly devices, 
which, although effective safeguards against injury in crashes, 
were notorious offenders in the matter of parasite resistance. 
During the war the dangers attending a slow flying machine 
exeeeded those of one in which the resistance of the landing 
gear was kept down to a minimum, and the corresponding 
development was toward the retractable chassis which we may 
soon see in use. 





Wind Screens for Airplanes 

Wind screens are generally associated with airships. Air- 
ships, with their great exposed areas and their enormous 
dimensions, seem to be more in need of such protection, par- 
ticularly when entering or leaving their hangars. Accidents 
with airplane hangars in high gales, particularly with open 
doors, have recently led to experiments on smaller screens for 
airplane hangars. Rectangular wooden screens of a height 
of the object to be sereened apparently furnish complete 
screening effect. 

Experiments have also been made at the N. P. L. with ring 
sereens. A ring screen is a circular wall formed of tall screens 
which would be placed on the ground in the open around a 
number of airplanes as a temporary measure of protection in 
high winds. The results indicate that ring screens afford 
shields up to heights greater than their own, provided their 
diameters are not excessive. Sectional ring screens having 
gaps in certain positions may be as effective, or nearly so, as 
screens having no gaps. , 

These experiments will have a practical bearing on 
operation. 





















































It is customary, in computing the stresses in a propeller 
blade, to obtain the bending moments due to air pressure by 
doubly integrating the lift function along the blade. Since 
the form of this function is, in general, unknown, the two 
integrations must be carried out graphically, a decidedly 
tedious process. If, after carrying through the work, it is 
found that the stresses due to bending are greater than the 
safe working stress of the material, the section must be 
strengthened, and, since this strengthening necessarily changes 
the aerodynamic properties, the entire work of calculating the 
design must be repeated and a new “blade constant” chosen. 


It is evident that some simple and easily applied method 
of approximating the bending moments before the design is 
even started is much to be desired, as such a method would 
permit the choice of sections of such a thickness that the 
stress would be properly distributed, increasing gradually 
as the hub is approached, and yet never rising above the 
value which might be chosen as a safe maximum. The ex- 
perienced propeller designer, with a mass of data at hand, 
is able to judge the necessary thickness with a fair degree of 
accuracy, yet even he is liable to errors of judgment when 
choosing sections for ‘a propeller to work under conditions 
slightly different from any that ever confronted him before. 


Dr. J. C. Hunsaker, in the section on Aeronautics of 
Marks’ “Mechanical Engineers Handbook,” recommends that 
the entire blade reaction be considered as concentrated two- 
thirds of the way from the hub to the blade tip. This is 
equivalent to the assumption that the center of gravity of the 
load grading diagram is two-thirds of the way out on the 
blades, and, while such an assumption is fairly accurate for 
sections near the hub, where the whole load grading diagram 
has to be considered as producing bending moments, it 
obviously is not applicable to the bending moments on sect- 
ions which are themselves one-third, or even one-half, of the 
way out along the blade. 


The method which is here described was devised to over- 
come all of the objections which have been mentioned, and it 
has been found to give results of quite surprising accuracy. 
In the cases where it has been checked against an accurate 








Approximating Bending Moments in Air Propellers 
By Edward P. Warner 
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determination of the bending moments by graphical integra- 
tion, the difference between the two results has never been 
greater than 10 per cent., and is usually less than 5 per cent. 
These differences are far smaller than the errors inherent in 
the graphical method itself and due to the fundamentally 
erroneous assumptions on which it rests. 


In order to permit of an analytical determination of the 
bending moments, the load grading curve has been assumed 
to be made up of three straight lines and a parabola, in the 
manner illustrated by the sketch above. This assumption, 
while not by any means the most accurate that could be 
made, has the merit of simplicity, and is quite close enough 
to the truth for our present purposes. 


The relative values-of a, b, c, and d in the above figure, con- 
trolling as they do the shape of the diagram, 
chosen as to give the best results 


eannot be so 
for all blade forms. A 
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propeller with constant blade-width, for example, should have 
b larger, c and d smaller, than one with very much pointed 
blade tips. As a single set is desired for simplicity’s sake, 
however, the following values have been selected and will be 
found to give excellent results for all blade forms which are 
not excessively freakish. 


a= 22 R 
’= WB . 
ex 10 B 
d= .08R 


R is the maximum radius, or one half the diameter. 


In order to explain the method employed for determining e, 
it is necessary to make a slight digression. According to the 
blade element theory of design, T = L cos (@ +- +), where T 
is the thrust, Z the lift per running foot on the blade element 
considered as an aerofoil, x the angle which the resultant path 
of the blade makes with a plane perpendicular to the propel- 


D 
ler axis, and y = tan — 1 —. Furthermore, the efficiency 
L 
tan & 
of an element is given by the expression: gp = ———————— 
tan (« + y) 


neglecting the effect of indraught. We also know that, if we 
divide the thrust per running foot of each element by the 


efficiency of that element and plot — against r, the radius 


p 
the area under the resultant curve, multiplied by the 
number of blades, is equal to the power which must be de- 
veloped by the engine, divided by the speed of the airplane. 
T 


Combining these formulae, it may be shown that — is equal 


° 2 
to about 7.25 L. The ratio is somewhat less than 1.25 for 
machines and propelling units in which the value of the slip 
Vv 
function, 





, is large, somewhat greater than 1.25 when 
ND 
T 
the slip function is unusually small. If, then, we assume — 
) 
= 1.25 L, it is obvious that the total area under our idealized 
375P 
(Fig. 1) will 


load grading curve be equal to 


’ 
1.25 nV 
where P is the horsepower, V the speed in miles per hour, and 
n is the number of blades. Considering separately the three 
parts of the area (separated by dotted lines), we see that the 
total area equals eX RX (.20 + .10 + .04) = .34eR. 
880 x P 1760P 
Therefore, e = = . 
nVR nVD 
Now taking the moments of the three partial areas about the 
point: r = ro, at which bending moment is desired, and inte- 
grating, simplifying, and substituting the value just obtained 





de 2 
for e, we have, when .22R<r,<.82R: M=—(R—r,——d)+ 


2 3 
C e 
ce(R—r,———d) + | gata .—. (r—a)?.dr= 
2 Yo b2 

d 2 c 1 b¢ (a—r,).b8 
e[ — (R—r,——4) + (Rr, ———d) + — (— + ———- 

2 3 2 b? 4 3 
(r,—a)*  (r,—a)®.(a—1,) 





= j= e[.04R(.95R—1,)+ 10R(.87R— 
4 3 
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nV 
(r,—.22R)* PD tr, tr) tr, 
————) = (114—153— + 29(—)? — 89 (—)3 + 
R8 nV R R R 
"> 
102 (— )*) 
R 
150PD 
When ro < .22R, M = M, st . (22R—1,) 


M, the bending moment at radius r, is therefore equal to 
CPD r 
—--, where C is a function of —. 

nV 
have been computed and are tabulated below, and a curve of 


The values of this function 


r 
C against— has also been plotted in Fig. 2. 
R ‘ 


r 


10 15 22 30 40 50 .60 .70 .80 


R 
MnV 
C = — 98.7 91.3 80.9 68.8 54.0 39.6 261 145 5.7 
PD 
V is given in miles per hour, P in American horsepower, 
and D in inches if M is desired in |b.-in. 
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This method has, of course, the same fundamental error 
that the graphical method has, due to the assumption that the 
air forces lie in the same plane all along the blade. A more 
accurate analysis of the stress can be made with a little addi- 
tional effort, and should be carried through wherever ex- 
ceptionally close results are desired. 





Nurse Balloons 


An interesting instance of conversion of war products to 
peace time pursuits is that of nurse balloons, manufactured 
during the Great War to feed gas to airships and kite balloons 
so as to eliminate the necessity of interrupting patrol duties 
by returning to their bases. They are now being used as gas 
containers in laboratories and by small gas companies where 
there is no need of erecting expensive metal tanks. 


The Goodyear Tire & Rubber Co. manufactured many of 
these spherical and cylindrical type balloons during the war 
for use in the inflation of patrol and observation airships. 
The hydrogen was fed through a nursing appendix into the 
larger balloon. This method of storing gas allowed easy 
transportation both on land and water and eliminated the 
need for balloons interrupting their work. 


These nurse balloons were easily adapted to use as gas 
containers, holding their original gas tightness for long 
periods. For companies having a small output as a by-prod- 
uct, or for gas manufacturers that can bottle the gas as fast 
as it is generated, these cylinders, which can be suspended 
readily in the average size room, offer excellent means of 
handling the gas. 


Sizes and capacities of the two types follow: 


SPHERICAL TYPE 


Capacity Diameter 
a i A ace 5 ft. 9 in. 
RM ec nnn ace b vena danaehwead been 7 ft. 3 in. 
EE, 30 akg hee cass pe binika dhe enka 8 ft. 3 in. 
DML (inn Gucamaeseheebsededetnnswentae 9 ft. 10 in. 
CYLINDRICAL TYPE 
Capacity Length Diameter 
EP  budeddsetsndsnanss 33 ft. 10 ft. 6 in. 
bbs tk edinedesbaneun 38 ft. 6 in. 13 ft. 6 in. 
Ps Gb dehuvnnstedandders 38 ft. 6 in. 20 ft. 














SPHERICAL Nurse Battoon, WHicH Can Be Usep As A Gas 
CONTAINER FOR INDUSTRIAL AND EXPERIMENTAL 
PURPOSES 





The accompanying illustrations, which have just been 
released for publication by the U. S. Army Air Service, show 
various types of Dornier flying boats built by the Zeppelin 
works. 
' Model R1 

Construction on the first Dornier giant flying’ boat (R1) 
was started at Friedrichshafen in January, 1915, and comple- 
ted in October of the same year. This machine (Fig. 2) wasa 
long hull flying boat with biplane wings and was fitted with 
three 240 hp. Maybach engines driving pusher propellers. 

High tensile heat treated steel was used for the highly 
stressed members, such as the hull longitudinals, wing spars 
and engine gearers, the rest. (mbs, hull covering, ete.) being 
of duraluminum, exeept for the wing covering which was of 
usual fabric. The top planes had four, and the bottom planes 
three riveted steel spars. The wing bracing was of the Warren 
truss type, all interplane struts running to the central spar 
of the bottom plane, around which the whole cellule could be 
rotated to adjust the incidence. The lower wings had a slight 
dihedral. The lines of the hull were, as may be seen from Fig. 
2, very similar to those of the Curtiss flying boats. 

The Dornier R1 flying boat has a span of 143 ft. 6 in., 
and overall length of 95 ft. 9 in. and an overall height of 23 
ft. 9 in. The chord of the upper plane was 15 ft. 2 in., that 
of the lower plane 11 ft. 10 in. The total wing area was 
3,600 sq. ft. 

This machine was purely experimental and its performance 
of which nothing is known, did not reach the designer’s expec- 
tations. Nevertheless it brought about an order for a new 
giant seaplane, model R2. 

Model R2 

Model R2, begun in December, 1915, and completed in the 
following June, was a monoplane flying boat with a short hull 
and an outrigger tail, and fitted with rudimentary bottom 
wings. This arrangement was suggested owing to the trouble 
experienced with the R1, where the lower wings used to hit 
the sea in a swell. The value as lifting surfaces of these 
truncated wings was small and their head resistance appre- 
ciable;: therefore, when it was found that the hull possessed 
sufficient lateral stability on the water, these wings, which were 
mainly intended as side floats, were removed after the first 
trials. 

The wings had three steel spars of triangular section and 
the wing struts (external bracing members) were also of steel. 
The hull had steel frames and was covered with duraluminum 
plating and partly covered with fabric. 

The power plant originally consisted of three 240 hp. May- 
bach engines, which were fitted in the hull and actuated three 
pushers through shaft and bevel gear drives. The gears gave, 
however, much trouble, and the power plant was therefore 
altered to comprise four engines of the same type which were 
disposed in two tandem units mounted in separate nacelles 
underneath the wings. These engines drove tractor and 
pusher airscrews directly coupled to the crankshafts. Fig. 1 
shows this arrangement on the modified R2, which had a mono- 
plane instead of the biplane tail of the original R2. Four 
gasoline tanks of 125 gal. capacity each were carried in the 
hull. ; 

The R2 had a span of 109 ft. 6 in., an overall length of 78 
ft. 10 in. and a maximum height of 25 ft. The wing area was 
2,800 sq. ft. and the weight empty 7.1 tons, while the useful 
load amounted to 2 tons. At its trials the machine attained 
a speed well in excess of 90 m.p.h. 

After various trials and modifications the R2 was disman- 





The Dornier Giant F lying Boats 


By Eric Hildesheim 





Tue Prnor Cockpit 


a cahin was provided for a wireless operator and two gun 
stations were also fitted, one fore and one aft. 

The hull was entirely constructed of duraluminum and sup- 
ported on each side, on streamline steel struts, two tandem 
power units, each of which housed two 260 hp Maybach 
eng nes. Two pilot seats were provided in the hull, where 
the main gasoline tanks weré also carried. 

The general arrangement the Dornier R3 is shown in 
Fig. 3. This machine, which was under construction from 
April to November, 1917, was delivered to the German navy 
by air in a 7 hr. flight and served with the latter all through 
the rest of the war. Among the many flights it carried out 
was one of 10 hr. duration. 

The R3 had a span of 122 ft., and overall length of 75 ft. 
and a maximum height of 26 ft. 9 in. The total wing area 
was 2,500 sq. ft. The weight empty was 7.2 tons and the 
useful load 3.5 tons. 


ol 


Model R4 
The fourth Dornier giant flying boat, Model R4, on which 
construction began in January, 1918, was launched shortly 
before the armistice. It was of the same general design as 
Model R3, except that the hull flares out on each side in the 
form of fins to provide additional hydroplaning surface and 











AND THE OBSERVATION CABIN 
DornIER R-4 SEAPLANE 
Air Service Photo 


ON THE 


U. S. Army 


so accelerate the take-off and improve lateral stability when 
afloat. 
with a one-piece rudder. 
broader to improve the access to the engines in flight. 
type radiators are mounted in front of the forward engines, 
and the radiators of the rear ones rest above the power eggs, 
following earlier practice. 
appeared with a short descriptive notice in the February 1, 
1920, issue of AVIATION AND AERONAUTICAL ENGINEERING and 
a new view of the cabin, taken from the port wing, is shown 
herewith in Fig. 6. 


Unlike on the R3, the tail is of the monoplane type, 
The power nacelles have been made 


Car 


The illustrations of this machine 


It was stated in the issue just mentioned that this machine 

















































tled, as much better results had in the meantime been attained 
by a third model, called R3. 
Model R3 

This model differed from R2 mainly in that the wing brac- 
ing consisted of steel cables in lieu of wing struts and that 
the open tail booms, which were fixed to the hull, had been 
replaced by an enclosed fuselage secured to the top of the 
wings. This fuselage was built up of steel longerons and 
duraluminum frames and covered with fabric. In the fore part 
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was to be turned over by Germany to the Inter-Allied Aero- 
nautical Commission as a- portion of the war booty. It now 
appears on very reliable information that rather than surren- 
der the R3 and the R4 which embodied the latest German 
ideas in maritime aero construction, the German authorities 
cowed one R boat out into the North Sea and sank her, while 
another machine of this type was reduced to small parts by 
means of sledge hammers before the Allied commission had 
time to intervene. 
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This untimely end of the latest R boats prevented the Ger- 
mans from carrying out their original intention of converting 
them into passenger carriers. However, a much smaller com- 
mercial type of flying boat was recently produced by ‘the 
Zeppelin works for the Ad Astra Company, of Switzerland, 
and this is illustrated in Figs. 4 and 5. 

Commercial Model 


The Dornier Commercial Model is a monoplane flying boat 
which is characterized by a long hull, which carries the biplane 
tail, and a tandem power unit, which rests in a separate 
amidwings. The design of the hull is similar to that of the 
R4, in that it has the same aerofoil shape fins, which act both 
aerodynamically and hydrodynamically. From either board of 
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Two VIEWS OF THE DoRNIER COMMERCIAL FLyInG Boat 
U. S. Army Air Service Photos 


these fins two steel struts run to the wings, against which they 
abut in the region where the aluminum plating is discontinued 
and fabrie covering takes its place. It is understood, however, 
that an all-metal construction is now to be introduced. 

The engine nacelle houses two 260 hp. Maybach engines in 
tandem arrangement, which drive a tractor and a pusher, 
respectively. The front part of the hull forms a eabin which 
accommodates from six to nine persons. The pilot is seated 
in a separate cockpit at the bow. 

The Commercial Model is 92 ft. 5 in. in span and 49 ft. 6 
in. in overall length. The weight empty is 3.3 tons and the 
useful load, including fuel and oil, amounts to 1 ton. A high 
speed of 110 m.p.h. is claimed for this machine, and the climb 
is given as 3,300 ft. in.10 min.—which figures, if confirmed 
would be a proof of high efficieney in design. 





Air Mail Performance for May, 1920 


The performance record of the Air Mail Service for the 
month of May, just issued, shows that 85 per cent of the trips 
between New York and Washington were completed in time; 
86 per cent between New York and Cleveland; 65 per cent 
between Cleveland and Chicago; and 82 per cent between 
Chicago and Omaha. 

The field average from New York to Washington was 88 
per cent; from New York to Cleveland, 82 per cent; from 
Cleveland to Chicago, 76 per cent; and Chicago to Omaha, 
88 per cent. 


During the month of May, 54,693 miles were flown. Two 


foreed landings were made on account of mechanical trouble 
with either motor: or: airplane; fifteen forced landings were 
due to running out of gasoline or oil in combating head winds; 
four were due to weather conditions and seven due to new 
pilots getting off course and coming down to ascertain their 


location. 
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In a cireular sent to all superintendents of the Air Mail 
Service, Second Assistant Postmaster General Otto Praeger 
commends the excellent work of the pilots and calls their at- 
tention to the compilation printed below: 


Started Completed Without Without Average 
for 


on on Foreed Damage 
Field Time Time Landings toPlane Field 
N. Y.-Wash. 72% 85 eo 93% 100% 88 Yo 
N. Y.-Cleve. 51 86 93 98 82 
Cleve.-Chi. 77 65 71 90 76 
Chi.-Omaha 78 82 91 100 88 


“The following explanation of the percentages in the tab- 
ulations may be helpful: 

Started on Time—-Plane must leave the field within 15 min- 
utes of scheduled time to fly. 

“Completed on Time—Curtiss R-4 must complete a trip 
at a speed of 75 miles per hour for the elapsed time between 
take off at initial field and set down on field of destination. 
Forced landing for gas or oil or any other cause is respon- 
sible for the poor showing under this head. The speed re- 
quirement for DH-4 and Glenn Martin planes is at the rate 
of 80 miles an hour for the elapsed time between start and 
finish. 

“Without forced landings—Means that the flight is made 
without interruption for any cause, whether mechanical 
trouble, gas or oil reservicing, or weather, etc. 

“Without damage to plane—Means without damage of any 
character to engine or plane in taking off, landing, taxying or 
in flight.” 

Mr. Praeger adds in his cireular:— 

“The records indicate that if the field managements had 
performed the full share of their duties in getting the mail 
planes off within the fifteen minutes of the scheduled time of 
departure, the efficiency rating for May for all divisions would 
have made a wonderful showing. 

“The general efficiency performance on the New York 
-Washington and the New York-Cleveland routes was marred 
by the failure of the Newark field management to get the 
mail started within fifteen minutes of the scheduled time of 
departure. This field failed ten times to start its plane on 
time to Washington and ten times to start on time to Belle- 
fonte during the month of May. 

“This trouble exists to some degree on other fields. It can 
be eliminated or certainly greatly improved, if planes are 
promptly inspected, tested and served in the afternoon before 
the flight if the departure of the plane is scheduled early the 
following afternoon. Aside from this single serious delin- 
quency, the pilots, mechanics and field supervisors have cause 
to feel proud of the record which the service made during the 
month of May.” 





Practice Fields for Reserve Aviators 


So that advantages gained by American airmen in their war 
experiences may not be lost, the War Department has ar- 
ranged that qualified aviators now holding commissions in the 
Officers’ Reserve Corps may continue their flying training, 
and certain fields have been designated as active flying fields, 
where reserve officers may make flights by communicating with 
the commanding officer of the field and arranging for a time 
when planes. will be available and military activities will per- 
mit their training. 

To avail himself of this opportunity to keep in touch with 
the “air game,” the reserve officer must apply to General Men- 
oher, Director of the Army Air Service, in Washington, for 
an identification book. Whether or not advantage is taken of 
this offer is entirely a voluntary matter with the aviator. From 
time to time the Army will arrange for flying competitions, 
which reserve aviators may enter if they desire, and thus have 
opportunity to demonstrate their air proficiency in perform- 
ance tests. 

Fields where this policy is now in operation are Carlstrom 
Field, Arcadia, Fla.; Kelly Field, San Antonio, Texas; Lang- 
ley Field, Hampton, Va.; March Field, Riverside, Cal.; 
Mather Field, Sacramento; Mitchel Field, Mineola; Post 
Field, Fort Sill and Bolling Field, Washington D. C. 

















The Liability to Ignition of Balloon Fabrics” 


By Guy Barr, B. A. B. Ce. 


The tests here described were undertaken in order to obtain 
information in answer to the following questions :— 


(1) Whether the fabric sent (B. 29) is liable to becorne 
ignited owing to gunfire, and the result of a smoldering wad 
falling on it. 


(2.) The best fire-proofing material to employ to prevent 
the fabric becoming ignited, and the effect of this material 
on the strength and permeability of the fabric, both when 
new and after weathering. 


(1) The fabrie was of treble cotton and rubber, and had 
been doped on the exterior surface with aluminum dust sus- 
pended in “soluble gun-cotton.” The results of the various 
tests made were compared with those of similar tests per- 
formed on an ordinary yellow treble balloon fabric. 


Gunfire is presumably most likely to cause ignition of the 
fabric at point-blank range. The duration of the flame at 
the mouth of a rifle may be guessed as some fraction of a 
second. The temperature of the flame is not likely to be 
appreciably higher than that of an air coal-gas blowpipe 
flame. It was found that three seconds exposure to the hottest 
of this flame was required to cause ignition of either of the 
fabrics. The actual size of the blowpipe flame made practi- 
cally no difference to the result. Hence it is extremely im- 
probable that rifle fire could cause ignition of the fabric. 


In this connection it may be appropriate to remark that 
collodion is not very rapidly ignited by ordinary sources of 
heat. It is true that once alight the combustion is fierce, but 
the temperature required for ignition is not low. The small 
quantity of collodion in the dope is not sufficient to make any 
noticeable difference to the burning of the fabric. 


Further, a rubbered fabric does not continue to burn if 
locally sparked, unless the heat supplied by the lighting agent 
plus that due to the small quantity of fabric consumed is 
sufficient to cause decomposition of the subjacent rubber. If 
the heat reaching the rubber is at any point too small to cause 
the distillation of volatile vapors therefrom, the conflagration 
is not transmitted to that point. The combustion of rubber 
requires a very much greater volume of air than that of cotton, 
and the supply of air being limited, the diffusion of the 
inflammable rubber decomposition products is the preponder- 
ating agent in the spread of the fire. 

(2) Bearing in mind the above facts, it was improbable 
that efficient fire-proofing would be secured by any of the 
usual materials employed for rendering cotton non-inflamma- 
ble, particularly if these could be applied only to the outer 
layer of cotton, the other two layers being waterproofed. 
This view was confirmed by soaking a piece of yellow treble 
fabrie in a solution of alum. No difference in the resistance 
to the attack of a smoldering wad was observed. 

The wads used for these comparisons were made by cutting 
out dises of cardboard of the correct diameter from a ‘sheet 
vt such thickness that the effect of placing one of these dises 
on a piece of balloon fabric was the same as that caused by 
wads removed from a few .303 inch cartridges. 

When the treble yellow fabric was compared with B. 29, 
it was found that the former was occasionally burnt complete- 
ly through by the smoldering wad, and nearly always damaged 
as far as the innermost cotton layer; with B. 29 the dope was 
not only not a source of danger in this respect, but the fabric 
was actually somewhat protected. A wad would occasionally 
damage the innermost layer, but usually the outer two layers 
were alone attacked, and in no case was a hole burned right 
through. These results were further confirmed in the presence 
of hydrogen confined under a pressure of about an inch-and- 
a-half of water by a piece of the fabric attached to a suitable 
vessel. In spite of repeated attempts the fabrics were not 
burnt through by the wad in either case, and even when, by 
the successive application of three or four wads, a hole had 
been burned, the gas which escaped did not catch fire. In 
fact, wads smoldering with sufficient energy to cause their 





*Reports and Memoranda, No. 178, (British) Advisory Committee for 
Aeronautics. 
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complete combustion were found to be unable, at any rate in 
the half-dozen tests made under laboratory conditions, to 
ignite hydrogen or hydrogen-air mixtures. 

In the above cases the damage done to the fabric by a 
smoldering wad was sufficient to cause a considerable local 
reduction of strength, together with a good deal of softening 
of the rubber. The position of the damage was, of course, 
readily visible by the blackening of the yellow fabric, but the 
aluminum doped B. 29 showed very little trace of the incident 
on a cursory examination. It was only when the burnt spot 
was rubbed with a pencil or other moderately hard body that 
the white film of metallic powder was removed, and the 
scorching rendered visible. 

The resistance to fire of these fabrics is thus somewhat 
small, nor can any considerable protection be expected, as 
was pointed out above, from any ordinary fireproofing, how- 
ever efficient, applied to the different plies of cotton. On the 
other hand, in view of the quantity of rubber present, and 
of the fact that the temperature of decomposition would not be 
materially raised by the addition of any mineral matter unless 
in prohibitive amount, it seemed useless to make investigations 
in this direction. After consideration it was decided that the 
most promising method of attack lay in the provision of an 
outer metallic coating. The attachment of metal foil appeared 
to offer almost insuperable difficulties, but the following 
method of procedure was found to afford a very gratifying 
measure of resistance to ignition by smoldering :— 

Various inventors have, during the last few years, occu- 
pied themselves with the problem of spraying metallic coatings 
on to woodwork, ironwork, etc., with the idea of forming a 
coat to resist atmospheric influences. The latest and most 
practical apparatus for the purpose is one due to Schoop, 
some details of the use of which are given in a paper by 
Moreom (Institute of Metals). One of the “pistols” required 
for the spraying has been procured by the laboratory; the 
other requisites are supplies of compressed hydrogen, oxygen 
and air, together with a length of wire of the metal to be 
sprayed. The principle of the method is briefly the feeding 
of a wire of the metal to an oxy-hydrogen blowpipe flame, 
where the molten metal is atomized by a blast of air external 
to and concentric with the oxy-hydrogen flame. The particles 
of molten metal are rapidly cooled by the air-blast, and reach 
the surface to be coated at a temperature very slightly above 
or possibly below their melting-point ; in virtue of their velocity, 
and perhaps also of their high temperature, they adhere 
firmly to the object coated. The cooling and scattering is 
sufficient to ensure that no undue rise of temperature occurs 
on the sprayed surface. Some practice is required before the 
apparatus can be used satisfactorily, and the sample prepared 
at the laboratory does not necessarily represent the best or 
most uniform coating which can be applied. 

A small sample of single rubbered fabric was sprayed 
with aluminum: by this process in order to see whether the 
fire-proofing was of any value. It was found that a smolder- 
ing wad which would burn a hole through a treble fabric 
searcely affected this sample beyond slightly softening a 
small portion of the rubber. The tensile strength of the 
sample was not affected by the spraying. It is therefore 
evident that the metallic particles are sufficiently small and 
well-cooled to do no damage to the cotton. This being the 
case, it is reasonable to conclude that the rubber, and hence 


’ the permeability will also be unaffected. 


As regards the other properties of the coating, the follow- 
ing remarks may be made :— 

(1) The additional weight per square metre is about 100 g. 
in the sample prepared here. Experience in the use of the 
process, and possible slight modifications in the dimensions 
of the apparatus, air pressure, ete., will in all probability 
reduce this figure very considerably—e. g., our first attempt 
gave a coating half as heavy again as our second. 

(2) The outer cotton layer may, with possible advantages 
from the point of view of prevention of accidental local rise 
of temperature during the process, be moistened thoroughly 
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before spraying; the adherence and other properties of the 
coating are in no wise vitiated by this precaution. 

(3) As prepared here the coating is not waterproof, and 
in this respect is inferior to the existing dopes, ete., when the 
latter are in good condition. The amount of moisture adher- 
ing will probably, however, be reduced by the use of a finer 
spray. 

(4) Sinee the heat conductivity of the coating is presumably 
the cause of the efficient protection from fire, it appeared 
likely that the electrical conductivity might also be consider- 
able. It was found that the resistance was extremely small, 
e. g., a 100-volt lamp burned with ‘undiminished brilliance 
when the cireuit included a couple of feet of the fabric of 
two inches in width. This point is of some interest, and 
perhaps of great importance in view of the conclusions 
reached on the question of the best method of securing prac- 
tical immunity from accidents due to electrostatic charges on 
the envelope. The process may prove to be of use in many 
other fields where it is desired to improve the electrical con- 
ductivity, e. ¢., of a rope or board. 

(5) Though the behavior of the coated fabric is very 
satisfactory as regards resistance to scorching and smoldering, 
it is not suggested that it is rendered absolutely non-inflamma- 
ble. If a flame acts on the fabric for a time sufficient to 
cause ignition the burning of the fabric is just as energetic as 
when “burnt without the coating. 

The adiathermancy of the coated fabric has not been 
examined, but since the coating is fairly bright, this is 
probably equal or superior to that of the usual aluminum 
dopes. The resistance to weathering has not, of course, been 
examined, but should be at least as good as that of the ordin- 
ary yellow fabric. 


Compressive Strength of Spruce Struts 
By James E. Boyd 


Technologie Paper 152 of the Bureau of Standards describes 
certain tests of spruce, particularly with reference to suita- 
bility for use in airplane construction. The work relates 
chiefly to the derivation of formulas to guide the designer and 
engineer. 

Compression tests were made on 58 square-end and 24 
round-end spruce struts of uniform cross-section approximate- 
The length of the struts varied from 
12.625 in. (slenderness ratio 25) to 126.25 in. | (slenderness 
ratio 250). Complete measurements showing compression, 
lateral deflection and load up to the ultimate, were made on 
all the struts, the longer struts being tested to destruction. 
In addition, cross bend tests were made on representative 
specimens to determine the modulus of elasticity, resilience, 
and modulus of rupture. Complete data are given for three 
representative struts and summaries of the results on all. 

These experimental results are compared with Rankine’s 
formula, Euler’s formula and the rational formula for eccen- 
tric loading. The constants were calculated from the experi- 
mental data. 

Round-End Struts.— 


lv 1.75 inehes square. 


For round-end struts the rational formula gives the best 
results over the whole range, but is inconvenient to use. Ran- 
kine’s Formula :— 

P 5200 
A L? (1) 


1+ —— 
3000r2 
for short struts (slenderness ratio < 80) and Euler’s For- 
mula :— 

P 16,000,000 

as 2S ( 


A L? 


bo 


, 
for slender struts (slenderness ratio > 80) gave results within 
the experimental error. 
Square-End Struts.— 
For square-end struts accurately 
Rankine’s Formula :— 


fitted to rigid supports 
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P 5200 
A L? 
1 


(3) 


12,000r2 
gave results within the experimental error. 

This condition is almost never realized in practice so that 
values between those given by (3) and (1) should be used in 
square-end construction, depending on the manner of fixing 
the ends. In particular, ordinary airplane pin connections 
should be considered as round ends, both in the plane of the 
pins and at right angles to it. ; 

In the formula given above— 

P = ultimate load (lb.) 





A =} cross-section area (sq. in.) 
L =} length (in.) 
r = radius of gyration in (in.) 
L 
== slenderness ratio. 
r 
For testing woods for use in struts, compression tests on 
L 
slender round-end struts (— = 200) with the use of Euler’s 
r 


formula gives an easy method of determining the modulus of 
elasticity, which agrees well with values obtained from cross- 
bend tests. 

The results of this experimental work on spruce struts of 
uniform cross-section having shown the applicability to these 
struts of the rational formula for eccentric loading and its 
limiting ease for central loading (Euler’s formula), the 
analogous formulas for a certain type of tapered strut were 
deyeloped. 

In these struts the moment of inertia varies according to 
the law J] = Cx?; where x was the distance measured from 
some point beyond the end of the strut. Struts of this form 
approximate closely the tapered struts used in airplane con- 
struction. 

The formulas for eccentric loading are complicated, but the 
results for central loading corresponding to Euler’s formula 
are simple, and, by the aid of a graph, are easily applied. 

A graph for this purpose is given and a number of approx- 


imate methods are diseussed.—U. S. Bureau of Standards 
Notes. 





A Letter 


Editor, AVIATION AND AERONAUTICAL ENGINEERING :— 

Mr. Merrill in his letter (Aviation, May 15) seems to de- 
sire credit for the basic ideas of a pressure gauge which was 
described by me in Aviation for April 15, 1920. 

The Curtiss gauge was designed and built in its final form, 
as published, in 1918, of course, without the necessity of going 
to Mr. Merrill for the well known physical principles involved. 

I will merely state that changing a hydrostatic head by rais- 
ing or lowering a tube, changing sensitivity by changing the 
inclination of a tube, as well as holding a meniscus constant 
in pressure measurements were known and used many years 
before Mr. Merrill was born, both separately and in combina- 
tion. 

There remain then, differences in mechanical construction 
and virtues in consequence thereof. A reading of the two 
articles in question will show their complete independence. As 
a matter of fact, the Merrill gauge requires a knowledge ot 
the inclination of the tube, whereas the Curtiss gauge does not. 
A change in inclination during a measurement would subject 
Mr. Merrill to considerable trouble, whereas it is of no con- 
sequence in ours. The range in his is small whereas it is large 
in ours. The volume of the reservoir is of consequence, 
theoretically, in his whereas its influence is null in ours. 

If Mr. Merrill wishes full credit for having thought of any- 
thing of value, I hereby acknowledge full credit for whatever 
virtues his interesting gauge has. On the other hand, he is 
guilty of the same crime of which he accuses me in not giving 
credit to the inventor of the serew, of the inclined plane, of 
glass tubes and to all the original fellows who used gauges 
before he came along. 


J. T. Corrin. 























Aeronautic Instruments 


By Mayo D. Hersey 
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TYPICAL AIRPLANE INSTRUMENT Boarp, SHOWING A LTIMETER, 


TrmMEPIECE, AtR-SpPEED INDICATOR, COMPASS, 


TACHOMETER, PRESSURE GAGES, AND RADIATOR THERMOMETER 


The life-eyele of any aeronautie instrument starts with the 
recognition of some distinct physical measurement that has to 
be made in flight; then, broadly speaking, it passes through 
the three main stages of construction, testing, and use; and 
ends by revealing the need for some particular improvement 
or new development, at which point the cycle begins over 
again. 

As a convenient way of arranging the available information 
we will consider in succession these different stages of pro- 
cesses,emphasizing not only the general principles involved, but 
illustrating the latter by their application to particular instru- 
ments such as the aneroid barometer or tachometer. 


1. CONSTRUCTION OF INSTRUMENTS 


In classifying instruments with regard to the purpose for 
which they are needed a fundamental distinction may be 
drawn between service instruments and experimental instru- 
ments. The former class, seen in: Figs. 1, 2 and 3, includes 
only the usual instruments forming a permanent part of the 
equipment; the latter class includes special instruments, 
usually with self-recording attachments, for use in experiments 
on aircraft and especially for conducting performance tests 
on airplanes. Service instruments have to be light and rug- 
zed, fool-proof, and reliable under all conditions of flight, and 
must not oecupy too much space in the cockpit. Experimen- 
tal instruments must be extremély accurate and the self- 
recording feature is desirable, but there is great latitude in 
attaining these ends. 

A further distinction may be drawn between instruments 
for balloon and airship use, and those for airplanes. Histor- 
ically, instruments for lighter-than-air craft were the first to 
be developed; witness for example the origin of the aneroid 
barometer for aeronautic use in France in 1798. But owing 
to the more extensive use of airplanes during the war, the 
scientific elaboration of airplane instruments stands now far 
in advance of airship instruments. The chief characteristics of 
airship instruments are the relatively lower range of speed 
and altitude. over which the mechanism has to function accur- 


* Abstract of a paper read before the American Society of Mechanical 
Engineers. 
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ately, and the correspondingly weaker forces available to 
operate the movement. In addition, there are some extra in- 
struments needed on airships, for measuring conditions rela- 
ting to the air and hydrogen supply. 

Finally, all aireraft instruments, whether for service or 
experimental use, and whether for lighter-than-air or heavier- 
than-air craft, may be classified with respect to the nature of 
the measurement made. From this viewpoint the most 
important groups are, first, altitude instruments; second, 
speed indicators; third, direction indicators; fourth, tacho- 
meters; fifth, gasoline indicators; sixth, thermometers and 
pressure gages for the power plant; seventh, time-pieces; 
eighth, oxygen apparatus; ninth, additional instruments for 
lighter-than-air craft. 


Altitude Instruments 


Taking up these nine groups in order, altitude instruments 
broadly considered may be regarded as covering the following 
species : 

(a) Altimeters 

(b) Barographs 

(c) Thermographs and aerographs 

(d) Statoseopes 

(e) Rate-of-climb indicators 

(f) Night altitude indicators. 

The altimeter is in principle a common aneroid barometer 
with a moveable altitude scale instead of a fixed-pressure 
scale. For airplane use, however, the aneroid has to be made 
uncommonly well; otherwise the instrument will have 
serious errors caused by the peculiar conditions of flight, and 
the pointer may vibrate so much that it can hardly be read. 

A typical altimeter is seen in the upper left-hand part of 
the instrument board picture, Fig. 1. The elements of its 
construction are probably familiar, comprising a stiff steel 
spring coupled to a thin corrugated metal vacuum box, to- 
gether with a delicate transmission mechanism which multi- 
plies the movement of the box. A dilation or contraction of 
the box only 0.002 or 0.003 in. causes a niotion of 1 in. at the 
tip of the pointer. Various minor adjustments are provided, 
and usually a bimetallic bar forms part of the lever system, 
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serving in some measure to compensate for the influence of 
temperature. 

Barographs usually contain a tier of vacuum boxes, one 
on top of another, from two to five in number, with a pair of 
steel springs inside each box. The multiplying factor of the 
transmission mechanism is decidedly less than in altimeters; so 
that the pen arm has correspondingly greater power for trac- 
ing a-firm ink line on the revolving chart. 

Thermographs are intended for recording the temperature 
of the atmosphere at different altitudes. They have been built 
both with bimetallic elements and with delicate Bourdon tubes 
containing mereury or ether. For performance testing of air- 
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planes direct-reading strut thermometers are more commonly 
used. Aerographs are combination recording instruments 
comprising hair hygrometer for humidity determination along 
with the barometric and thermometrie elements. 

Statoscopes serve to tell whether a balloon or airship is 
slightly ascending or descending. They are remarkably sen- 
sitive, too much so to be of much use on airplanes. The 
statoscope in its simplest form is a thermally-insulated vessel 
of air, connected to the external atmosphere by a glass tube 
containing a drop of red liquid which moves freely one way 
or the other in response to any minute change of external 
pressure. In another form, the drop of indicating liquid is 
replaced by a sensitive metallic diaphragm and lever system. 

Rate-of-climb indicators give a direct reading of the vertical 
speed in feet per minute. The most usual types are based upon 
the pressure difference set up between the two endsof a capillary 
tube connecting a thermally-insulated air container with the 
external atmosphere. What is actually observed is the man- 
ometer indication of that differential pressure. At first liquid 
manometers were used, but later a purely mechanical type 
involving sensitive diaphragms was developed by the Bureau 
of Standards. 

The night altitude indicator is an optical projection instru- 
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ment of the range-finder type, particularly valuable for sea- 
planes flying low over the water. 
Speed Indicators 

Turning to the second general group, 
may be subdivided somewhat as follows: 

(a) Air-speed indicators, pressure type 

(b) Pressure heads for airspeed indicators 

(c) Air-speed indicators, anemometer type 

(d) Ground-speed indicators. 

The pressure type of air-speed indicator shows the impact 
pressure of the air due to the motion of the aircraft and so 
enables the pilot to keep above his stalling speed and below 
the danger point due to excessive speed. It does not show 
the true speed relative to the atmosphere, except near sea-level 
unless a subsequent calculation is made to allow for the change 
in the air density with altitude. Such instruments consist of 
two parts: the indicator proper which is mounted on the 
instrument board in the cockpit (See Fig. 1), and a nozzle or 
pressure-head mounted out on some strut where it will catch 
the full foree of the undisturbed atmosphere going by. The 
indicator part measures the differential pressure generated by 
the pressure head and transmitted to it through some length 
of tubing. Liquid manometers were used for the indicator 
early in the war, but later were superseded by various dia- 
phragm constructions. Not only corrugated metal dia- 
phragms, but even rubber and doped silk have been found 
satisfactory. The pressure difference acting on the dia- 
phragms of an air-speed indicator is far less than in the 
aneroid barometer, but somewhat greater than in the rate-of- 
climb indicator. As a general principle it is of course easier 
to develop a satisfactory mechanism when there is a large 
force available to actuate it, than when the force is small, on 
account of the difficulties of eliminating friction. 

The pitot tube and venturi tube have been tried out in a 
great variety of forms as pressure heads for air-speed indica- 
tors. A combination of the two gives the greatest differential 
pressure and was adopted in this country in preference to the 
pitot tube, in order to accelerate production of indicator 
mechanisms during the war. Neither this combination nor the 
venturi by itself claims any scientific superiority over the 
familiar pitot tube. Fig. 2 shows the particular style of 
pitot-venturi adopted as standard by the Army. It generates 
a differential pressure of about 31.5 in. of water at 100 m.p.h. 
near sea level, which in numerical magnitude is about 6.4 
times the pressure given by a pitot tube. 

Air-speed indicators, anemometer type (or true air-speed 
type), are usually based on some rotating vane or Robinson 
cup principle and connected, either directly or through electric 
transmission, with a tachometer movement. They are more 
useful than the pressure type for navigation, but even so re- 
quire a previous knowledge or conjecture as to the wind ve- 
locity in order to determine the ground speed. 

Absolute, or ground-speed indicators have been successfully 
made in the visual type which gives its result by combining 
an observation of the angular velocity of the line of sight with 
a knowledge of the altitude. Some form of instrument is 
needed, however, which does not depend on the visibility of 
the ground. 


speed indicators 


Direction Indicators 

The third general group, direction 
subdivided as follows: 

(a) Compasses and turn indicators 

(b) Inelinometers and banking indicators 

(c) Angle-of-attack indicators 

(d) Side-slip or yaw indicators 

(e) Drift indicators 

(f) Course-finding instruments. 

Compasses may conceivably be either magnetie or gyro- 
scopic, but the latter have not yet been successfully developed 
for airplanes. Magnetic compasses in common use are of the 
shore-period type. A long-period type was favored by many 
practical pilots because of its virtues as a turn indicator, but 
is no longer produced. Both liquid-damped and air-damped 
compasses exist, and of both the flat card and vertical card 
constructions. Turn indicators have been made in both aero- 
dynamie and gyroscopic forms. The former type measures 
the differential pressure between two static heads placed one 
at each wing tip. It is therefore a purely atmospheric instru- 
ment which might read zero if the aircraft were resting in 
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a large portion of the atmosphere itself undergoing rotation. 
The gyroscopic forms show absolute rotation: one type is a 
very sensitive indicator showing whether the aircraft is or 
is not turning, and whether to the right or left, while the 
other type is somewhat less sensitive but actually measures the 
rate of turning. 


Inclinometers are to be distinguished from banking indi- 
cators in that they measure the inclination of the aircraft to 
to ground, while banking indicators show only the departure 
of the aircraft from the proper banking position. Except for 
unaccelerated flight, inclinometers can only be correct if they 
operate on some gyroscopic principle. Gyroscopic inclino- 
meters, whether of the simple spinning-top variety or some 
other, are usually of the long-period-pendulum type. They 
function just as a simple pendulum might if it were several 
thousand feet long, and so are free from the effects of transient 
accelerations, but not from persistent acceleration in the same 
direction, as with continuous flight in a circle. The most 
common inelinometers are liquid-filled tubes in the form of a 
large, triangular closed cireuit, and are used for fore and aft 
observations. When the aircraft climbs upward, the liquid 
seeks its level, and the liquid rises in that part of the tube 
which is nearest the pilot, so that the movement of the 
meniscus can be read on a scale. The commonest form of 
banking indicator is a modification of the familiar spirit-level, 
bent into an are of about 20 deg. each side of the zero. 
Mechanical pendulum types also are in use. 


Angle-of-attack indicators show the angle between the wing 
chord (say) and the direction of motion. Both weather-vane 
and differential-pressure types have been used, the latter like 
the side-slip indicator below. 


Side-slip or yaw indicators show whether the aircraft is 
heading exactly in the direction of motion (relative to the at- 
mosphere) or not. If the banking indicator does not show 
zero it can be inferred that side-slipping or skidding must 
exist, but this instrument is direct acting. It operates by the 
differential pressure set up between symmetrically placed 
openings on the two sides of a sphere. This sphere is attached 
to some strut so as to head directly forward. Evidently if 
the foree of the air comes sideways, due to yaw, more pressure 
will be set up in one orifice than in the other. The two 
openings are connected to the two sides of a diaphragm move- 
ment with dial and pointer. 


Drift indicators show the speed of drift compared to the 
speed of advance and involve the rotation of some reference 
line by the observer until it is parallel to the apparent trajee- 
tory of objects going by on the ground. 

Course-finding instruments as made at present are not 
direct-acting physieal instruments but merely mechanical 
devices for determining the course and distance made good, by 
reference to data already available. 


Tachometers 


Tachometers constitute the fourth general group. All 
the various types serve for the sole purpose of indicating the 
revolutions per unit of time of the propeller shaft, with the 
exception of one instrument which indicates also the angular 
acceleration of the propeller shaft, that is, its rate of speeding 
up or of slowing down. The diverse types of construction 
may be subdivided as follows: 

(a) Chronometrie 

(b) Centrifugal 

(c) Magnetic 

(d) Electric 

(e) Air-viseosity and air-pump 

(f) Liquid. 

The chronometric or clock-work type, which is the most 
‘accurate but also the most complicated, actually counts the 
number of revolutions that take place in a fixed time interval. 

The centrifugal type, now the most commonly used on 
aircraft, works on the principle of the change in position of 
a revolving mass due to centrifugal force acting, against the 
restoring force of a spring. 

The magnetic type operates by the rotation of a permanent 
magnet near an electrically conducting disk which is mounted 
on the pointer spindle and controlled by a spring. By virtue 
of indueed currents, the magnet exerts a force tending to drag 
the disk around, thus deflecting the spring by an amount de- 
pending on the speed of rotation of the magnet. 
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The electric type consists of a magneto, geared to the 
engine shaft, which transmits the resulting voltage to a milli- 
volt meter in the cockpit which is graduated to read directly 
in revolutions per minute. 

The air-viscosity type is similar to a torsion viscosimeter. 
Any such viseosimeter measures the product of viscosity by 
speed of rotation. Here the viscosity of the fluid, air, is so 
nearly a constant that the deflection of the spring and pointer 
is almost directly proportional to the speed of rotation. The 
air-pump type is based on the force of impact of the air 
against a movable vane resisted by a spring; the pump is 
geared to the engine shaft so that the deflection depends on 
the speed of rotation. 

The liquid type involves the observation of the maximum 
height of a liquid column or deflection of Bourdon gage which 
ean be maintained by a centrifugal pump geared to the 
engine shaft. By comparing the height of this column with 
that of a similar one heavily damped an indication of angular 
acceleration is also obtained. Several of the above physically 
different types of tachometers are each found in a variety of 
mechanical modifications. 

Gasoline Indicators 


Gasoline indicators, the fifth group, comprise broadly 
speaking depth gages and flow meters. Depth gages show the 
available gasoline supply or volume and are of two types, 
those based on a simple float principle and those which meas- 
ure the hydrostatic pressure near the bottom of the tank. 
The latter form permits the indicators to be mounted in the 
cockpit. Flow meters show the rate of consumption of gaso- 
line at any instant. They have been based on the venturi 
principle and also on the principle of utilizing the force of 
impact of the stream of liquid against a movable element 
resisted by a spring or by gravity. . 

Thermometers and Pressure Gages 


The sixth group comprises thermometers and _ pressure 
gages for the radiator, the lubrication system, and the gasoline 
tank, respectively. These thermometers are of the long- 
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distance transmission type with liquid-filled or vapor-filled 
bulbs. The indicator movement, installed in the cockpit, 
consists essentially of a Bourdon tube element, as do also the 
air and oil pressure gages. 

Time Pieces 


The seventh group, time pieces, presents no great novelty 
aside from the reversing stop-watches used in connection with 
certain bomb sights; but they have to be rugged enough to 
withstand airplane service and provided with suitable dials. 

Oxygen Apparatus 


Oxygen apparatus for the aviator, group eight, may be 
either of the compressed oxygen, liquid, or chemical type. 














440 


Only the first has been put into regular use in this country. 
These outfits are provided with automatic regulators which 
control the flow of oxygen from the storage tank to the 
aviator’s breathing attachment. The regulators are designed 
to deliver an amount of oxygen which increases at the higher 
altitudes in accordance with a prescribed formula. The 
mechanism is operated by diaphragms. An example of such 
a regulator is shown in Fig. 3. 
Balloon and Airship Equipment 

The ninth and last group comprises balloon and airship 
equipment not already ineluded among the foregoing. Special 
pressure gages are made for indicating the amount of water 
ballast carried. Delicate manometers are made for measuring 
the air pressure in the balloonetts and the hydrogen pressure 
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in the envelope; liquid types have been used, but sensitive 
diaphragms are better. Electric resistance thermometers are 
used to indicate the temperature of the gas in the envelope. 
Hydrogen detectors based on the action of osmotic pressure 
are valuable for locating leaks. 
Government Instrument Collection 

Examples of practically all the foregoing types and some 
others are to be found in the government collection of aero- 
nautie instruments, which is maintained by the Bureau of 
Standards at Washington. This collection is now one of the 
most complete in the world. It contains instruments of 
French, British, Italian, Russian, Swiss, Danish, Dutch, Ger- 
man, and Austrian manufacture as well as American. 

(To be concluded) 





The Odier Portable Starter for Aircraft Engines 


Spinning air-screws is often a long and sometimes a 
dangerous operation. The diffieulty with which even the most 
expert mechanies start high-powered engines has been re- 
marked by all, and without counting the very numerous ac- 
cidents of which they have been victims, this danger, one 
realizes, can only become greater with time, as motors are 
continually increasing in power. Also, many airplanes are 
equipped with four-bladed air-screws, which are more 
dangerous than the two-bladed ones. If the cireuit breaker 


is defective, if the pilot makes a mistake, if the mechanic 
slips, or if the engine backfires, it is rare that the mechanic 
is not struck by the propeller. 

There exist many devices for automatically starting engines, 
which are mounted directly on the aircraft, but these repre- 
Few of 


sent an extra weight that is useless during flight. 
these are capable of con- 


other wrapped four times around a drum and then fastened 
to an elastie cord. This grooved pulley is mounted on a short 
shaft having a bell-shaped extremity on which four bolts are 


‘placed symmetrically around the periphery in such a way that 


their heads project sufficiently to engage freely a standardized 
fitting placed already on the air-screws of all French aircraft . 
by four bolts. 

The cylinder is carried on an oblique wooden arm and an 
upright telescopic leg, hand adjustable so that the mechanic 
need not bear the weight of the device. 

By pressing a small lever, gas under high pressure is ad- 
mitted to the cylinder, pushing the piston and tightening pro- 
gressively the four spirals of cable around the grooved drum. 
Once tight, the drum makes two revolutions with great vio- 
lence. The air-secrew is thus spun rapidly, the engine starts, 
and through the angle 
given the teeth of the 





tinuous service. The sta- 
tionary type of Odier 
starter has always given 
satisfactory results, and 
its essential parts are 
similar to the portable 
type described herein. A 
transmission mounted on 
an individual truck or 
automobile has of- 
ten been tried to spin 
the air-screw. But these 
devices are cumbersome, 
costly, and do not throw 
the motor over with suffi- 
cient speed. What is 
more, when the aireraft 
engine backfires it im- 
parts a very violent 
shock to the transmission 
and invariably causes 
considerable damage. Fi- 
nally, the handling of this 
type of apparatus is long 
and troublesome. 

The Odier starter is a small apparatus weighing 44 Ib., 
with which one man can start ,without effort or danger to 
aircraft engines of any power. Hundreds of these starters 
have. been used on all sorts of motors such as the 130 hp. 
Clerget, 200 hp. Hispano, 400 hp. Liberty, 350 hp. Napier, 
the Rolls (Eagle) Marks VI, VII, and VIII, ete., without a 
single failure. A Liberty was started consecutively 150 times 
without a miss. The Messageries Aeriennes Company was 
only able to guarantee the departure of their postal services 
between Paris and Lille after having acquired a set of Odier 
starters. In starting off a squadron recently, six planes were 
started in seven minutes by an apprentice fifteen years old. 
These examples demonstrate with what ease and certainty this 
device works. 


A small tube containing liquified carbonic acid is connected 
by metal piping to a long steel cylinder containing a piston. 
This piston carries a pulley at its free end over which a 
cable is passed, with one end fastened to the cylinder and the 





propeller fitting the star- 
ter is pushed forward 
slightly and thereby com- 
pletely disengaged. The 
mechanie lifts the device 
and carries it aside. 

If, through backfire, 
the engine reverses its 
sense of rotation the gas 
already expanded in the 
piston is recompressed 
and the elastic rolled 
around the grooved drum 
becomes slack and allows 
this drum (in turn coup- 
led direct to the engine) 
to turn indefinitely back- 
ward without the slight- 
est possibility of injury 
to either the mechanic or 
the mechanism. If the 
mechanie were not to 
hold the device when 
starting the engine, the 
starter would be pushed forward, and if the plane were 
not held by wedges under the wheels, it would start forward, 
simply leaving the starter on the ground between the landing 
wheels. 

The construction and use of the device is as safe as it is 
simple. Although mechanics were obliged to risk their lives 
frequently during the war in starting aircraft engines by hand, 
this practice is no longer permissible. In addition to the 
lessened risk, and in consequence the reduced insurance 
policies, there is a saving of time and the number of mechanics 
required. The Odier starter permits an immediate departure 
with the assistance of one apprentice. 

All Odier starters are identical, but it is necessary to indi- 
eate in orders whether the engine used turns clockwise or anti- 
clockwise. However, it is a matter of only a few moments 
to reverse the sense of rotation of an Odier starter. 

The carbonic acid flasks are the same as used in fire ex- 
tinguishers. Unused tubes remain charged indefinitely and 
have often been used after charging. 























Some Kite-Balloon Experiments” 


By Griffith Brewer 


At the end of 1915 I was invited to compile and deliver a 


course of lectures on the Theory of Ballooning at the Royal, 


Naval Air Station at Roehampton; and for the following 
three years I attended regularly at Roehampton, delivering 
two lectures daily and setting examinations for the officers 
under instructions to pass into the Airship Service and into 
the Kite-Balloon Service. 

Every encouragement was given for questions to be asked 
on aerostatic problems after each lecture, my endeavor being 
to remove as many troubles in the minds of probationers as 
possible. The trouble which stood out above all others soon 
became apparent. What would happen to the observers in a 
kite-balloon in the event of the cable breaking owing to a high 
wind or to its being shot through? The questions put to me 
showed this to be the chief cause of anxiety, and it will be 
seen that the causes for this anxiety were well founded. In 
the first place there was the danger of the balloon bursting, 
owing to the rapid rise causing such a great expansion of 
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gas, as to exceed the capacity of the valve to relieve the pres- 
sure before a bursting strain had aceumulated. Then there 
was the danger of being carried into enemy territory owing 
to the length of time required to rise to the maximum altitude 
of say 8,000 ft. before equilibrium had been attained and the 
balloon could be brought down by valving. And in the case 
of breaking away at sea, of being blown so far away from the 
ship that the exigencies of war might prevent the balloon 
being followed succesfully. 

If this anxiety could be removed the observers would nat- 
urally work better and concentrate their attention on their 
observations, without worrying about the consequences in the 
event of the cable breaking. 

Owing to the constructional difficulties and weight, the 
adoption of a very large valve to allow of the immediate dis- 
charge of the excess lift was out of the question; besides it 
would be necessary to discharge from 7,000 cu. ft. to 8,000 cu. 
ft. of gas in order to release the surplus lift and cause the 
balloon to deseend, and five minutes’ delay in doing this would 
be prohibitive. Considerable practice and good judgment 
would also be required in order to know when the right 
amount of gas had been discharged by valving. 

If some means could be devised for immediately releasing 
the surplus lift in the event of the cable breaking, the balloon 
could then be brought down from the captive altitude without 
allowing it to rise to twice or three times that altitude before 
commencing the descent. 





* Paper read before the Royal Aeronautical Society of Great Britain. 
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The problem therefore resolved itself into ascertaining the 
best method of placing at the pilot’s disposal the power of 
suddenly releasing about 500 Ib. of lift. It was obvious that 
the sudden discharge of 7,000 cu. ft. of hydrogen would effect 
this result, but that amount of gas having been discharged, the 
remaining 23,000 cu. ft. must be retained in order to safe- 
guard against a dangerous speed of descent. 

A Drachen balloon was placed at my disposal by the Admir- 
alty for the purpose of experiment, on the understanding 
that the alterations and experiments should be made at my 
expense and no indemnity for risk attendant on these exper- 
iments would be given. 

The alterations to the balloon were then made, and con- 
sisted in dividing the balloon into two compartments by means 
of an internal diaphragm in the form of a parachute. The 
aft compartment had a capacity of about 7,000 eu. ft. and in 
this compartment a rip panel was inserted at the upper for- 
ward end. A cireular aperture three feet in diameter was 
made in the lower part of the diaphragm in order to permit 
of the free circulation of the gas between the forward com- 
partment and the aft compartment, and I relied on the lift 
of the gas preventing the flow of the main bulk of the gas 
from the fore compartment after the gas should be discharged 
from the aft compartment. 


Fig. 1 illustrates the general scheme of the arrangement. 

Before making the experiment I thought it advisable to test 
the speed of descent which could safely be taken in landing. 
This was done by hoisting a balloon car up to a branch of a 
tree and by a releasing attachment, dropping the car a meas- 
ured distance to the ground. The effect of the drop on a man 














in the car could then be observed. I tried this experiment first 
with a fall of four feet, then five feet, and then six feet. This 
last fall was equivalent to a speed of fall equal to 1,200 ft. 
per minute and I felt satisfied with the result, but did not 
desire to repeat the experiment from any greater height of 
fall. Afterwards some younger enthusiasts tried the drop 
from seven and eight feet, when the Commanding Officer 
stopped further experimental drops for fear of broken legs 
resulting. F 

Two instruments for recording landing shocks were then 
made as shown in Figs. 2 and 3. 

The apparatus illustrated in Fig. 2 consists of a number of 
one ounce weights suspended by threads in a box. One weight 
is suspended by a single thread, the next by two threads, the 
next by three threads, and so on, increasing one thread each 
until the sixteenth weight is suspended by sixteen threads. 

When the box is in the car of the balloon, the shock of land- 
ing breaks some of the threads and lets the weights fall to the 
bottom of the box. The loose weights are then removed and 
the box dropped from increasing measured heights until an- 
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other weight breaks loose. It may then be assumed that the 
shock of landing was equivalent to the effect of a fall slightly 
less than the distance of fall in the later test. 

The instrument illustrated in Fig. 3 shows a lead weight 
sliding on a rod and supported by elastic. A cork is threaded 
on the rod and is normally held in position by friction. On 
the car landing, the lead weight is impelled downwards and 
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Fig. 3 


extends the elastic and presses down the cork, which is left 
behind on the rod when the lead weight returns to its original 
position by the contraction of the elastic. 


The first experiment was defeated by minor accidents. The 
balloon fitted for me at Messrs. Spencer’s works, at Holloway, 
was inflated with air in the open, and just as we were about 
to enter it for the purpose of adjusting the valve, a gust of 
wind caught the balloon and carried it over the fence into 
the next field, tearing it beyond repair. 


The Admiralty then undertook the cost of further experi- 
A second balloon was made at “Airships, 
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ments. at Merton, 
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and inflated under cover, so we were able to make the neces- 
sary adjustments without risk of damage. It had been decided 
at the Admiralty that a successful descent should first be made 
in ballast, before making a descent with passengers. Accord- 
ingly the balloon was inflated with hydrogen at Roehampton, 
and the ear was loaded with ballast to represent the weight of 
two observers. The balloon was let up to 400 ft. and released 
by a slip shackle at the metallic V, and then a long rip cord 
was pulled—and broke. The balloon sailed away unripped 
and we chased it in motor cars to the Merstham Tunnel, 
where it descended undamaged. 

The next attempt was more successful. The same balloon 
was inflated at Roehampton and was let up about 100 ft. 
The slip shackle was pulled from the ground and the rip 
cords, of which there were two in ease one failed, were then 
pulled. The balloon rose to about 500 ft. and descended 
quickly, but without apparent violence. The shock indicators 
showed the force of landing to have been equivalent to a fall 
of about three feet. 

The experiment was deemed sufficiently satisfactory, and 
permission was given for passengers to be carried on the next 
trial. Accordingly on the 25 April, 1917, Maj. Max Spencer 
and myself were let up from the winch at Roehampton to 400 
ft. in a wind of 21 m.p.h. On pulling the release, the cable 
dropped and the balloon rose quickly. Then we pulled the rip 
panel and the balloon, after rising about another hundred feet, 
commenced to descend. No doubt I was somewhat nervous, 
so finding the balloon descending quicker than we had expec- 
ted we threw all our ballast and landed in Richmond Park. 
There was no shock, the branches of an elm tree breaking our 
fall completely. We were on the ground fifty seconds after 
breaking away. 





The second experiment was made by Maj. Dalziel and 
myself on the 4th, May,1917. The balloon was released from its 
eable at Roehampton at an altitude of 1,200 ft. After rising 
to 1,500 ft. the rip was pulled when the speed of ascent had 
reached 750 ft. per minute, and the descent commenced. We 
had previously decided that unless we were seared by the speed 
of fall we would throw no ballast but take the bump with 
knees bent. We certainly came down rather hard, and the 
wind being rough, we dragged some distance in Richmond 
Park and through a stream, before we were caught by the men 
waiting to receive us. The time in the air was 2 min. 22 sec. 

On the third experiment I was fortunate to get General 
Maitland to accompany me, and it was at his desire that the 
break away was to be made as high as the balloon would lift 
the cable.’ The eable available was a heavy one and we were 
let up to 2,000 ft., where the balloon refused to lift more 
weight. At this altitude in a wind of 24 m.p.h. the release 
was operated and the cable dropped, being checked in its fall 
by a parachute attached to its top end. 


The balloon then free and relieved of the weight of the 
eable, ascended until the speed-of-rise indicator marked 1,000 
ft. per minute at 2,500 ft., and the rip was then operated. As 
the gas escaped from the aft compartment the angle of the 
balloon increased from 45 deg., its normal angle, to about 80 
deg. when the scoop of the tail approached the car and we 
eduld look down into it and see the interior rigging. As the 
balloon descended she slowly turned round, not quickly 
enough to give any sensation of giddiness, but continually 
changing the direction of view. The wind being from the 
south, our course was towards the Thames, which is only a 
little over a mile from Roehampton R. N. A. Station. There 
seemed every chance of the balloon descending in the river, so 
not wishing to get wet, we put out a bag of ballast at 500 ft. 
and another at 200 ft. These saved us from the river, but not 
from Barnes Railway Bridge, the parachute lines of the bal- 
loon catching in the girders of the bridge and making the 
balloon eaptive, while the balloon descended on the electric 
railway. The stationmaster at Barnes Railway Station had 
previously been warned of the possibility of the balloon de- 
scending on the railway, so when he saw it travelling in that 
direction he stopped the traffic before the actual landing took 
place and he then stood by the switch “to cut off the current 
in the event of anything happening.” Nothing did happen, 
however, in spite of the ear coming down between the two live 
rails, rolling first into one rail and then into the other, while 
the tail sat across the live and wheel rails. The balloon and 
the ear curtsied up and down, and we had to wait patiently 
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for the breeze to lift us into a safer position. At last after 
a few minutes, which seemed much longer, we rolled over the 
rails to the side of the embankment, where our crew, who 
had run up in the meantime, caught the car and carried it to 
safety down the embankment and into the field beside the 
river. There are few insulators better than a balloon car when 
it is dry, and the car on this occasion was as dry as the 
stationmaster’s remark. I venture to think that we have to 
thank the dryness of the car for being able at a later date to 
congratulate General Maitland on his wonderful voyage to 
America and back in R34. 


These three experimental flights seemed to have broken the 
run of ill luck attending the first experiments, and I was now 
instructed to fit the invention to a streamline balloon, and, if 
possible, so arrange that the pilot should have the option, 
either of descending quickly immediately on breaking away, 
or of merely bringing the balloon to a state of equilibrium 
and then to continue as a free balloon.. I had already recog- 
nized that the quantity of gas discharged depended on the 
position of the rip panel in the aft compartment, and conse- 
quently by having two rip panels, one near the diaphragm 
and the other near the tail, the option of making a quick 
landing or of converting the balloon into a free balloon with 
an open neck, would be at the discretion of the pilot. 

It will be seen (Fig. 4) that the diaphragm has an open 
arch at its base completely spanning the ballonet. This arch 
was cut out after the fourth experiment and the diaphragm as 
first inserted for the third experiment had two three-foot holes 






Longitudinal section of stream- 

line balloon fitted with arched 

diaphragm. ’ 4 

Cross section showing 

port and starboard rips 
behind diaphragm. 


in its base instead. The forward rip panel is close up to the 
diaphragm, while the aft rip is far back in the tail. In this 
position drawn in this slide both rip panels would apparently 
let nearly the same quantity of gas escape, but the change in 
angle on the balloon becoming free increases as the gas escapes 
because the tail is robbed of its life and the lift then becomes 
concentrated in the forward end of the balloon. The aft rip 
panel is therefore very low in level, when the balloon is in- 
clined in this way, and becomes equivalent to the open neck 
used in free spherical balloons. 

When the new balloon was completed, it was decided that 
an attempt should be made to make a free run after checking 
the ascent. Maj. Moore accompanied me on this occasion and 
we dropped the cable 100 ft. By discharge of ballast the 
descent was checked and a new rise commenced, and then 
a free run conmmenced exactly as in a free spherical balloon, 
except that during the ascents and descents the balloon gy- 
rated slowly owing to the steering action of the deflated tail. 
A good landing was made fifty minutes later at Rickmans- 
worth. 

With the object of reducing the weight of the diaphragm I 
now cut the lower half into the arch form shown in Fig. 4. 
It was now hoped to dispense with the diaphragm altogether, 
but I hesitated without further trials to do this at the time. 

The fifth trial was made in the company of Maj. Max 
Spencer, the balloon being first checked after ripping and then 
ballasted as a free balloon. The landing was made on Epsom 
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Hills an hour or so later, the maximum altitude reached being 
4,000 ft. with 100 lb. ballast remaining. 


The trials were then complete, and I was extremely pleased 
to be informed by the R. N. Air Department that the “Brewer 
Rip” was becoming a part of every naval kite-balloon and 
was a welcome addition from the pilot’s point of view. The 
use in the navy of the “Brewer Rip” continued for sixteen 
months, during which I only made one demonstration at Roe- 
hampton in the company of Col. Dunville. I was then in- 


* formed that the system had been discontinued at the request 


of the Grand Fleet on account of the additional weight in- 
volved in the diaphragm. 


A new balloon was accordingly constructed with the two 
rips as before, but with the diaphragm completely removed, 
and on the 4th of October, 1918, Col. Mackworth, Director of 
Balloons, made the first trial trip with myself in the undivided 
balloon. The forward of the two rips was now used for the 


Descending. 


Fig. 5 


first time and no ballast was thrown to check the drop. The 
trial was made at Roehampton and the ground contact though 
fast, was not dangerously so. 

It was then decided to make one more trial with the aft 
rip only, so as to show that the undivided balloon could still 
make a free run. 


Lieut.-Col. F. K. MeClean accompanied me. The gas in 
the balloon was old gas taken from another balloon and the 
car was over-weighted, both of us being above the average 
weight. We also carried parachutes for the first time. The 
result of this flight was not what we expected, and was a poor 
demonstration to my class of probation officers assembled on 
,the ground to view the ascent. The balloon rose sluggishly 
after being released from the cable and then after ripping fell 
fast, landing in some trees outside the Roehampton grounds, 
from which we were ignominously rescued by our ground 
erew, who pulled us down from the trees. 


The mishap necessitated a further trial, in which Captain 
Jones accompanied me. This last experiment was completely 
successful, a free run of over an hour being made, ending up 
in the River Mole, near Leatherhead. 

The Director of Balloons was now completely satisfied, and 
once again the “Brewer Rip” became standard for the Navy 
and for the first time also for Army balloons. 


Apart from the actual object in view, these experiments 
were instructive in many ways. In the ordinary design and 
use of kite-balloons, the weights and gear are assumed to suit 
the captive position of the balloon when flying captive on its 
cable. Accidental break away ascents, although fairly fre- 
quent, were always unexepected, and so opportunities to ob- 

_serve the change in conditions in free flight were difficult. By 
breaking away intentionally, we had opportunities of study- 
ing the change in conditions under less trying circumstances, 
and one thing we learnt was the effect of change in distribu- 
tion of the car load on the rigging of kite-balloons when free. 

The Navy system of running points causes the weight of 
the car to be carried by the forward car suspensions from 
eight points on each side of the balloon, 7.e, 16 points in all. 
In the Army balloon the weight of the car is taken when the 
balloon is free, from one point on each side only, with the 
extreme probability of the attachments being’ torn off in suc- 
cession. Kite balloons should therefore be provided with 
running points on all the forward suspensions, although run- 
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ning points may be unnecessary in the central and aft points 
of the car suspension. (Figs. 5 and 6.) 

In order to illustrate this danger in kite-balloon rigging, 
I have here two diagram models, one in which the points of 
the rigging are fixed, and the other in which the points of the 
rigging are free to run. In each ease the forward leg of the 
ear suspension is divided by the third bridles into two points, 
from which the second bridles divide into four points, and 
then by the first bridles into eight points which are attached 
to the rigging band. In the first model the points of connec- 


tion are the running blocks used in Naval balloons, and in the 
second model these points are fixed as in the Army balloon 
It will be seen that when the Navy model is inclined, 
on the first bridles is equalized 


type. 


the strain by the running 
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blocks allowing the two arms of the bridles to change their 
proportion of length so as to divide the strain between them, 
thus allowing the eight points of attachment of the first 
bridles to each take its proper proportion of the weight of the 
ear. In the Army model the whole of the strain when the 
model is inclined is carried on the forward bridle alone. In 
both models the same strength of cotton is used in the first 
bridles, and the weight representing the car is greater than 
ean be supported by a single thread. By inelining the first 
model the weight is supported even in the extreme angular 
position taken up by the balloon when descending after break- 
ing away, but in the second model, a similar inclination of the 
balloon bringing the weight on to each first bridle in succes- 
sion breaks them one after the other and allows the car to fall. 
I can leave you to imagine the satisfaction we experienced 
when making these experiments, in observing that when the 
balloon beeame inelined to the extreme angle, we were sup- 
ported by eight of these fine cords on each balloon, instead 
of by a single fine cord en each side only. 

In conelusion, I have to thank the Admiralty for permitting 
me to describe this invention, which forms the subject of a 
secret patent which I assigned to the Admiralty. Also I 
eannot too gratefully acknowledge the help extended by the 
Director of Balloons and from the Commanding Officer and 
staff at Roehampton. The officers who have taken part in 


these experiments deserve ample recognition, for it is one 
thing to test one’s own invention in the air, and quite another 
to stake one’s life om the successful working of another man’s 
invention. 
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Tur Kitn Dryrnc or Woops ror ArRPLANES. Synopsis of 
Report No. 65, National Advisory Committee for Aeronau- 
ties. 

This publication is a brief discussion of all of the funda- 
mentally important phases of the subject of kiln drying lum- 
ber specifically for use in airplanes. 

The exigencies of the war and searcity of air dried material 
necessitated kiln drying stock immediately from the green 
condition. Exhaustive experiments and tests made by the 


, Forest. Products Laboratory during the last ten years have 


established the fact that properly kiln dried wood is just as 
Strong, tough and stiff as the best air dried material. Douglas 
fir wing beams may be dried in 18 to 24 days. To air dry the 
same material requires 12 to 18 months. Hardwood propeller 
stock which requires a year or more for air drying may be 
satisfactorily kiln dried in 30 days. The important qualities 
of dried wood are freedom from checks, honeyecombing, or 
easehardening; uniform moisture distribution; maximum 
strength and toughness; freedom from collapse and warping; 
and minimum shrinkage. ; 

The microscopic structure of wood is briefly described, also 
the way in which moisture is contained in wood and the 
properties and behavior of wood upon removal of moisture. 

Methods of controlling the circulation, humidity and tem- 
perature in the various kilns are discussed; also the use of 
instruments for determining actual conditions within the kiln. 

The method of piling the lumber within the kiln has much 
to do with the factors of cireulation and control of conditions. 
In order to know what is taking place, a suitable method of 
sampling and testing the material during the progress of dry- 
ing must be instituted, and definite records kept of the process. 
These points are fully diseussed. Methods for removal of 
easehardening and prevention of mold are described. 

Three articles are added in the appendix. The first is the 
Signal Corps specifications for kiln drying airplane stock, 
with an introduction explaining its origin. These specifica- 
tions were prepared on July 2, 1917, by the Forest Service and 
have been employed without significant changes. The second 
article presents a constant dew point scheduled ‘for Douglas 
fir, spruce and similar woods. The third is a brief description 
of the Forest Service water spray dry kiln. 


Tur Design or Winp TUNNELS AND WIND TUNNEL PROPEL- 
LERS. Synopsis of Report No. 73, National Advisory Com- 
mittee for Acronautics. 

The first part of this report is devoted to the study of 
theory of wind tunnels and wind tunnel propellers, and to an 
analysis of present day practice in wind tunnel propeller de- 
The application of the blade element method of design 
is also diseussed. The conclusion is reached that large tunnels 
giving a moderate air speed are in genera! preferable to small 
tunnels of very high speed. The losses in the exit cone are 
charted in accordance with -Eiffel’s investigations, a set of 
eurves being constructed which permit the immediate determin- 
ation of the approximate efficiency of a projected design of 
tunnel. 

The latter portion of the report deals with model wind tun- 
nel experiments, including both the efficiency of the tunnels 
and the regularity of distribution of airflow across the section. 
The conclusion is reached that the Eiffel type of tunnel is 
much inferior to one with a continuous closed tube. 


sign. 





Errect OF ALTITUDE ON RADIATOR PERFORMANCE. Synopsis 
of Report No. 62, National Advisory Committee for Aero- 
nautics. 

The paper discusses the effect on the performance of air- 
eraft radiators of changes in atmospheric conditions at 
altitudes, and a method is developed for estimating the 
performance at altitudes from the performance at the ground 
and probable atmospheric conditions. Meteorological data are 
included, from which atmospheric conditions at altitudes may 
be estimated, and the method is illustrated by application to 
two types of radiators. The degree to which a radiator 
should be shuttered at altitudes is considered briefly. 

Copies of these reports may be obtained upon request from 
the National Advisory Committee for Aeronautics, Washing- 
ton, D. C. 





























Some Lessons of the Transatlantic Flight 
By Comdr. H. C. Richardson, U. S. N. 


Chief Engineer, Naval Aircraft Factory, Phila. Navy Yard 


One of the purposes of the transatlantic flight, and the 
reason the Navy Department backed it as a project and did 
all they could to make it go, was for the information that we 
were able to gain from such a flight. 


The planes were originally planned to go across in war 


time because there was not deck room or cargo space available 
to send big planes across. They were designed as war craft 
primarily. After the war was over the transatlantic flight was 
planned and was carried out, as the Navy Department thought 
we would get information which would be of value for future 
work. 


Navigation 
The most important problem was that of navigation. Vari- 
ous means were devised to determine where we were. Special 


charts were prepared on which everything was worked out 
except the altitude of the body to be observed. Once that 
was known and the time noted, we could enter on the chart 
and have a graphic solution inside of two minutes to deter- 
mine our position. 

A great deal of thought was spent on these charts. In order 
to make use of them it was necessary to make use of the 
altitude of a heavenly body. At sea, under ordinary condi- 
tions, from an airplane the horizon is not as sharply defined 
as from the deck of a ship. It extends too far and gets hazy. 
It is a very unusual thing at any altitude from an airplane 
toreallysee a clear horizon. Consequently some device had to be 
used which would replace that horizon, and a sextant was de- 
veloped of the bubble type which worked out fairly well. 

Another method was by radio compass. We had a radio 
compass coil installed which was capable of handling distances 
of probably forty or fifty miles. For the purpose of going 
down a lane of destroyers only fifty miles apart it had suffi- 
cient capacity. With the apparatus we had, if some big 
sending station could reach us over a longer distance, it was 
possible to determine conditions, but the wireless apparatus 
was installed in a great hurry. Most of the details of the 
flight were planned in a great hurry and the consequence was 
that all details had not been completely worked out. There 
was not time to do it; we did not have time to measure the 
capacities of the craft before we left. As a result of this we 
found that there was a disturbance when the engine was 
running on account of the pulsations in the engine circuits. 
They affected the radio compass so that we could not get 
messages much over ten miles when the engines were running. 
And that is the reason we landed. We wanted to get a radio 
message over a longer distance. 

Dead reckoning worked out quite satisfactorily. That was 
part of our problem—to determine what the course was when 
we had nothing to observe but waves. This was solved by 
using a very simple device—practically nothing but a hair 
that we could swing into any angle. We could note when any 
particle on the surface, just a little wind streak on the wave 
would travel along that hair, would tell us what the direction 
was, and it was not difficult to find out at moderate altitudes. 
At the higher altitudes, as you all know, the waves really 
“iron out”—have no individuality. As a matter of fact, some- 
times at the higher altitudes, even in a storm, you can see 
through the surface of the sea as a mere pond, and then there 
is nothing to tell you what the draft is. When one gets above 
‘ the clouds the surface is no longer visible at all, and you 
have to fall back on astronomical observations, and if the 
fog is deep even these are not possibl.e. 


Seaworthiness 


Another thing we wanted to find out was the seaworthiness 
of such craft in the wind conditions to be encountered over 
the sea. It had been the general experience of air stations 
that whenever the wind came off the sea it was smooth. Going 
up the coast of Nova Scotia we had to travel on a definite 
compass course and fly with the wind nearly abeam. There 
was about a 45-mi. wind blowing down the hills. There were 
many promontories and high, rocky mountains; and besides, as 
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it was early spring, there was hot and cold air mixed—one 
of the keenest things we have encountered. We ran through 
decidedly rough air for three hours and found that our planes 
were well balanced and controllable. We did not get along 
without any work, because after three hours of that MeCul- 
lough and I were quite tired. Two davs later, when we left 
Halifax, I was quite muscle-bound and had a hard time in 
using my hands to manipulate the eontrols. After about 
thirty miles they became limbered up; but I assure you that 
there was quite a lot of exercise during those three hours. 

As to seaworthiness, we got a test which we never expected 
to make. As I said, we came down in order to determine 
our position by the radio compass. We were too far away 
from the destroyers to get any message while in the air. We 
lost contact several hours before, and we were getting no 
signals. We had been flying for five or six hours underneath 
the clouds, through squalls, fogs and rain, many times having 
to alter our course; and all of that contributed toward con- 
fusion in determining our position. We had gotten an obser- 
vation with the sextant, but at the time we were plunging so 
badly that we did not have full faith in it. Later on, however, 
we found that that observation by the sextant was really a 
good one, and had we used it we probably would have found 
land; but, as I say, many disconcerting things had happened 
which caused a lack of faith in the sight that he had taken 
under those disadvantageous conditions, and so we decided 
that it was necessary to land. 

Landing 

When we came to land we looked at the sea and saw there 
were good waves running, but we had landed off Barnegat 
onee in 10-ft. waves, and these did not look much bigger. So 
we landed. In making the landing the first wave we struck 
in a perfectly normal way. The next one, instead of being 
close, as we expected from the general appearance of the sea, 
was quite a long distance ahead of us, on account of these 
waves being mixed up with the ground swell. We expected by 
taking advantage of the decline from the crest of the wave we 
would make headway enough so that by the time we touched 
the second wave it would stay under us, but instead it dropped 
out from under us and dumped us on the crest of the next 
wave. Instead of landing on the floats we landed on the bow, 
and we could not resume flight. 

We found that the forward engine, which was on heavy 
steel struts, had dropped about 8 in. and the front wings came 
down with it, and we realized at once that we were out of the 
race. We examined the hull and fortunately, although the 
frame supporting the bottom had been crushed in places, the 
bottom planking, which was less than ¥% in. thick, had held. 
Until it was determined how serious that was, we were anxious, 
but we soon found that the leaks were not serious. From 
there on we went 205 mi. in 55 hr., sailing ahead of the wind. 
Fortunately the wind was blowing toward the island, so that 
we ultimately got in. In that position we drifted all day 
Saturday, and Sunday morning a storm came up. At the 
time we had landed the wind was blowing about 25 m. p. h., 
the waves running 12 ft. high at times, superimposed on an 
8-ft. swell, and that was really what made trouble for us. On 
Sunday the wind increased until it was blowing better than 
60 m.p.h., the sea running 30 ft. high. We found out that our 
eraft was seaworthy. Otherwise I would not be here. That 
was an unexpected test. We would not have gone out to do 
any such thing. In those seas we found that by keeping the 
plane headed into the wind she would behave satisfactorily. 

Sailing 

About 11 o’clock on Sunday morning we lost our left wing 
tip float; it just broke loose without any warning. At times 
on Sunday we were drifting along at an average speed of 12 
knots. On the face of some of the waves we found by heading 
down the back of one wave and pulling up on the air controls 
on the face of the next that we were generally able to reach 
the crest of a wave before it broke. Many of the waves were 
so big that we saw them coming and we used every effort to 
gain speed down the back of one wave to get the crest of the 
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next. In trying to get over one of these waves we stopped 
on the crest just as the wave broke. That naturally had the 
effect of converting our craft into a surf board. I think the 
speed at times was close to 30 m.p.h., and the water was just 
boiling around the hull. Under these conditions we found it 
essential that we should hit the waves.square to the crest, 
because if we should yaw it would not take long to turn over, 
and of course our safety depended on keeping from turning 
over. 

It was difficult to keep square to those crests because of 
the squalls. The wind was never in a constant direction 
during the highest part of the storm, sometimes the storm 
eame from the starboard bow, and it was surprising to see 
the waves change direction in a very few minutes as the wind 
changed. Under these conditions, however, I think that we 
proved the planes were seaworthy. The only difficulty we 
had (we never took any water in the hull except through 
leaks; the hull was very buoyant and rode the waves beauti- 
fully) was that the crests of the waves would come up between 
the wing tip and the hull. This tore the cloth, and gradually 
the ribs themselves were turned into kindling wood. Also, 
due to th failure of the ribs, the cloth on the top of the wings 
gave way, and the sea would come over and fill the wings 
with water, and that had a tendency to cause us to capsize. 
That cloth ordinarily is very easy to cut with a knife. As a 
matter of fact it is no more effort than cutting paper. But 
when soaked with salt water it was extremely tough, and it 
was like cutting leather. 

Emergency Tactics 

We tried the use of sea anchors. At first we improvised a 
sea anchor. We had taken a couple of canvas buckets about 
8 in. in diameter, along with us for bailing purposes. We 
tied two of them to a line and put them over the bow and used 
them all day Saturday and all day Sunday—excepting at one 
time Sunday, when we tried to put over the regular anchor, 
which was about 4 ft. square—and all day Monday, until they 
were carried away. 

On Sunday we tried the big sea anchor, but found its 
action was entirely to violent. We put it overboard on a 
§/32-in. cable which would stand a strain of over 800 Ib., and 
it was gone in three minutes; but the little buckets were some- 
what better and helped us to head into the wind. 

At another time we tried putting oil on the water, letting 
oil leak overboard from the engine tank, but we were running 
away from the oil too fast for it to do us any good. Another 
time we thought it would be nice to hustle into port, and we 
rigged up a sail, but as soon as we got it up it gave us so 
much starboard that we had no speed relative to the wind, 
and we nearly eapsized. 

There is one thing I think which accounts for the damage 
that was done to us, and that is the difference betwen live waves 
and dead waves. When we landed off Barnegat ix. a 10-ft. sea 
there was no wind at all—simply a long, glassy swell. There 
was no wind blowing and we had no difficulty. Of course 
we had no difficulty in getting off, and we got away at Barne- 
gat without any trouble. But at the Azores those waves were 
alive and driven by the wind, and according to theory, they 
were travelling about the velocity of the wind, which was 
about 25 mi. an hour at the time we landed. 

Another thing we learned was that when you take an emer- 
gency packet don’t take it on its face value. They were about 
the nastiest, saltiest things I have ever tasted. We did not 
attempt to use them until we knew land was in sight. They 
are made up of round cakes about the size of a dollar, made 
out of corn-meal—analyzing it from my own taste—and dried 
fish and beans—and plenty of salt. The only thing that was 
good was the handsome chocolate cake in it. 

Reliability of the Liberty Engine 


Another lesson was the reliability of the Liberty engine. 
On the three planes it stood up splendidly. The only engine 
that was substituted from Rockaway to Plymouth, by Com- 
mander Read, was an engine that gave way, not through any 
fault of the engine itself, but on account of the oil tanks which 
supplied oil to it. That system failed near Chatham, and 
when it failed they shut down one engine, saw that its oil 
pressure was gone, and attempted to keep on with the remain- 
ing engines. They did not realize that the oil was going 
overboard from that tank. The result was that the forward 
engine ran dry and tore loose from the connecting rod and 
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of course was out of commission. This engine at Newton with 
the engine that had been overhauled at Rockaway, and this 
replacement engine ran all the way to Plymouth, England. 
Aside from that, the engines on the NC-1 and NC-3 functioned 
thoroughly until the NC-1 and NC-3 were out of it off the 
Azores.. 

The NC-1 landed successfully, apparently in an even worse 
sea than we had, without any damage whatever to the plane; 
but a short while after landing they got a taste of seaworthi- 
ness. A squall rode them over on the wing and damaged them 
so badly that the one wing was put out of commission and the 
upper wing went into the water, so that they could not use 
the ailerons, which we could, and which were the means of 
saving the NC-3, whereas the NC-1 was lost. After they had 
been on the water for an hour and a half they realized that 
the seas were too strong to attempt to get off again. They 
saw a steamer off to the west and they could not make enough 
speed to catch her. In the meantime they had been damaged 
and the only way they could maintain control was to run the 
engines fast enough to give them rudder control. That made 
them drive through the seas pretty hard. 

Rescue of the NC-1 

About three hours later they sighted another steamer and 
this time the steamer was headed toward them, but they fell 
a little off the course, so that she would not directly get to 
them. Just about the time they sighted the steamer and started 
ahead for her a squall closed in on them and they lost sight 
of the steamer, but they kept on heading in the same direction 
for about an hour when, all of a sudden out of the fog, the 
Greek steamer Ionis came up almost on top of them. The 
quartermaster had seen the NC-1, but seeing her torn wing 
flapping in the air had taken it for a distress signal, and in- 
formed the captain of what he had seen, who realized that it 
was probably one of the planes, so he changed his course and 
held it until he came out of the fog, almost on top of the NC-1. 
In rescuing the crew he did an excellent piece of seamanship. 
He placed his ship broadside to the wind, lowering the life- 
boat, and took all members of the NC-1 off. At times the bow 
of the NG-1 was 20 feet above the boat; at other times it was 
level with the bow. The transfer was not an easy thing to do, 
and it was a very nice piece of seamanship on the part of the 
crew and the captain. Even under these conditions, they took a 
line from the NC-1 when they decided to abandon her and 
attempted to tow her, but with the broken wing it was a 
hopeless task, so they had to let her go. They then took the 
erew of the NC-1 into port. 

The NC-1 drifted all that day—all day Saturday, and until 
Sunday afternoon, I think it was—when she turned over. 
Even under those conditions she remained in those heavy seas 
floating until about 9 o’clock on Monday evening, when appar- 
ently the support of the empty gas tanks was no longer 
enough to sustain her and she disappeared under the waves. 

The NC-3 was taken into Ponta Delgada. It was manifest 
that repairs could riot be made there, so we sent her back 
here. Right now she is at the Navy Yard and we are waiting 
for a streak of good weather to go on. 





Book Review - 


STREAMLINE Kite Batioons. By Capt. P. H. Sumner, R. A. 
F., with Useful Tables, Aeronautical and Mecahnical For- 
mulae (146 pp.) Crosby, Lockwood and Son, London. 
Since the cessation of hostilities the kite balloon has passed 

into the background to a certain extent, no doubt largely 

because it has not been put to commercial uses. However, 
the author of the book considers that there is a commercial as 
well as a military future for this type of aircraft. 

The development of the “sausage balloon” is outlined brief- 
ly along with descriptions of the more common types. Then 
follows a clear description of the various parts and their 
functions. 

Principles and methods of design are next taken up, all but 
the simplest mathematics being avoided. Lift, stability and 
resistance are discussed in several chapters and methods of 
construction of the envelope and rigging are gone into at 
some length. 

Tests of water-filled models are described and some special 
features of meteorological balloons. 

















July 1, 1920 


AVIATION 





VALENTINE’S 


LSPAR 


The Varnish That Won't Turn White 
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Both winners— 


both Valsparred! 


A striking bit of luck brought these two winners over the 
finish line together in a speed carnival at Miami, Florida. 

Sea-plane Aero Limited No. 4 won its race against 
F. B. Thomas’ Triplane. 


The boat, Gar, Jr., won the twenty-mile race for express 
cruisers and established a new world’s recotd for boats of 
her class. 


Both these winners are Valsparred, of course! 





3 AF 


Wherever there’s need of a varnish to stand rough 
work—to give sure sturdy protection against sun and water, 
oil and gasoline—there you'll find Valspar, making good 


on the job. 
In the air or on the water,as well as on land, Valspar wins! 


VALENTINE & COMPANY 


Largest Manufacturers of High-grade Varnishes in the werld—Established 1832 


New York Chicago Boston Toronto 
London Paris Amsterdam 


W.P. FULLER & CO. Pacific Coast 
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Non-fusible 


Unbreakable 


“The Plug with the Infinite Spark” 
THE BREWSTER-GOLDSMITH CORPORATION 


33 Gold Street, New York City, U. S. A. 






























July 1, 1920 


The Costly Way The Yale Way 


The Yale Way is the One-Man Way 


ANY delays in Shipping and Re- 

ceiving Departments can be over- 
come with the installation of a Yale 
Chain Block and Trolley System. 

One man with the Yale Chain Block 
and Trolley accomplishes the handling 
of loads quicker and safer than a gang 
of men. 


‘From Hook-to-Hook-a-Line-of-Steel’ 

The new Yale 19D catalog shows you 
many ways to save money and increase 
production in your plant by using Yale 
Chain Blocks and Electric Hoists. 


Let us send you your copy. 





For a factory locking equipment 
use @ Yale Master-Key System. 


THE YALE & TOWNE MEG. CO. 
Makers of the Yale Locks 
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ADDED POWER 


Because of their absolute sureness 
in operation, their freedom from 
fouling, their lack of variation in 
spark adjustment, and the added 
speed of combustion, HERCULES 
Airplane spark plugs actually con- 
serve fuel and give added impulse 
to every cylinder They are adapted 
to any type of airplane motor, and 
will prove conclusively their su- 
periority at extreme altitudes as 
well as under average flying con- 
ditions. 


Write for full details. 


Eclipse Manufacturing Co. 
U. S. A, 


Indianapolis 
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Aluminum Company of America 


General Sales Office, 2400 Oliver Building 
PITTSBURGH, PA. 


Producers of Aluminum 








Manufacturers of 


Electrical Conductors 
for Industrial, Railway and Commer- 
cial Power Distribution 
also 
Ingot, Sheet, Tubing, Rod, Rivets, 
Moulding, Extruded Shapes 


also 
Litot Aluminum Solders and Flux 


CANADA 
Northern Aluminum Co., Ltd, Toronto 


ENGLAND 
Northern Aluminium Co., Ltd., London 


LATIN AMERICA 
Aluminum Co. of South America, Pittsburgh, Pa. 











Fahrig Anti-Friction Metal 


The Best Bearing Metal on the Market 
A Necessity for Aeroplane Service 





Fahrig Metal Quality has become a stand- 
ard for reliability. We specialize in this 
one tin-copper alloy which has superios 
anti-friction qualities and great durability 
and is always uniform. 


When you see a speed or distance record 
broken by Aeroplane, Racing Automobile, 
Truck or Tractor Motor, you will find 
that Fahrig Metal Bearings were in that 
motor. 


FAHRIG METAL CO.,34 Commerce St.,N.Y. 
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PENCILS 


pny 
earn: 
(10 Pencil in the 


For the observer’s rapid notes or the subse- 
" intricate map making, there is a8 
VENUS that will exactly fill the bill. Designers 
of airplanes find the grading of a VENUS ac- 
curate to the nth degree. 


























17 black degrees, 3 copying 
Por bold heavy lines, 6B-5B-4B-3B 
Por general writing and sketching, 28-B-11B-F-H 
For clean fine lines, 2H-3H-4H-5H-6H 
For delicate thin lines, 7H-8SH-9H 


Plain ends, per doz. $1.00 
Rubber ends, per doz. 1.20 


At stationers and stores 
_ throughout the world. 












American Lead Pencil Co. 
242 Fifth Ave., New York 
and London, Eng 
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An Unfailing 
Quality 
Ignition 
System 











av OU may not need the Power, or 
4 : he F 
y, want the Economy that Bosch 


/ 
4g 






Magnetos positively provide, but you 
can not afford to be without the ab- 
solute dependability its rugged con- 
struction assures 





American Bosch Magneto Corporation 
Main Office and Works—Springfield, Mass. 
Branches: New York, Chicago, Detroit, San Francisco 

Be Satisfied Specify Bosch 


IGNITION SYSTEM 


AMERICA’S SUPREME 








Every Element of Perfection 
in Construction and 
Design zs Incorporated im 


PARAGON 
PROPELLERS 





There is a Special Paragon 
for YOUR Machine 














“RYLARD” 


THs SPECIAL VARNISH was adopted by 

the British Air Ministry in 1916 as being 
the premier Varnish for Aircraft work. The 
whole of the output of “RyLarp” produced 
from our specially increased plant was taken by 
the Air Ministry and delivered to the various 
Aircraft manufacturers all over the British Isles, 
for use over doped fabric, and has given every 
satisfaction. 


The most suitable Varnish 
for 
AEROPLANE PROPELLERS 
STRUTS AND SKIDS 
SEAPLANE FLOATS 
DOPED FABRICS 


It Dries Quickly, will not Bloom, Crack, or Blister, is 
Impervious to Oil, Petrol, Sea Water, etc., and is 
unaffected by Sun or Rain. 


AMERICAN BRANCH: 


Llewellyn Ryland Co. of America 


64 East Van Buren Street, CHICAGO, U. S. A. 
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ing with the product. 









that is the logical result of merchandising the highest 
grade aeroplane on the market today. 

A limited number of contracts are still available, but 
naturally the caliber of the representative must be in keep- 


MA ! Alam “Bristol” representatives enjoy a prestige and income 


If you think your organization can qualify, write us in detail. 





WILLIAM G. 





RANELS 








Representing 


THE BRISTOL AEROPLANE CO., Ltd. 





512 Fifth Avenue 





New York 
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THE PIONEER INSTRUMENT COMPANY 


announces the removal of its office 
and factory to larger and more 
suitable quarters at 


136 Havemeyer Street Brooklyn N Y 


at the corner of South First Street. Will 
you not make a note in your file of this 
address so that there may be no 
delay in the receipt of your letters? 














The pioneer manufac- 
ture of airplane parts 
made from bar stock. 
Any and everything 
pertaining to the man- 
ufacture of airplanes. 


Any Quantity 


A. J. MEYER MANUFACTURING CO. 


819 John Street 


West Hoboken, N. J. 
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LEARN TO FLY 


in old established school. under an instructor who has 


given instruction to more 


AMERICAN ACES 


than any other instructor. 


Army Training Planes Used. 


We 


Build Our 


Machines. 


PRINCETON FLYING CLUB, Princeton, N. J. 
WEST VIRGINIA AIRCRAFT CO., Wheeling, W. Va. 
DAYTONA FLYING CLUB (Winter), Daytona, Fla. 








FREDERICK W. BARKER 


REGISTERED PATENT ATTORNEY 
2 RECTOR STREET NEW YORK 
Telephone 4174 Rector Over 30 Years in Practice 








PRESIDENT 
ee AERONAUTICAL SOCIETY OF AMERICA 
' FROM 1915 To 1919 








SPECIALTY: Patent Claims That Protect 








Our Propellers Are Constructed and Desi 


and Performance Under 





Contractors to United States Government 





ned to Give Exceptional Service 
p  ettinedl Conditions. 


HAMILTON AERO MANUFACTURING CO. 


679 LAYTON BLVD. MILWAUKEE, WIS. 


Order that Spare Prop Now 
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For Public en for All Kinds of Aircraft 


NEW YORK AIRDROME 


Inspected and Passed 


By a leading Pilot who has over 7,000 Hours Flying during 18 Years experience 
of Hangars, Airdromes and all their accessories. He states to his Principals that, 


“YOU NEED GO NO FURTHER” 


What more can we add? To those who need hangars and flying and parking 
facilities and will contract for it at once we are making the following terms:-- 


One or more Hangars each $150 per month, size 60x40 ft. 


One or more Hangars each $200 per month, size 60x90 ft. 


These low figures are quoted at this time to assist owners in the storage and care of their flying 
craft, and as an introduction of the New York Airdrome to the Flying public. Special Hangars 
will be erected to suit individual requirements, and all terms are subject to withdrawal or change 


without further notice. 


Why Locate Your Field Inland? 


We are on the water front and all modern 
aircraft need water landing for their pontoon 
attachments. Our location is on South Oyster 
Bay, Lond Island, New York; within easy 
reach of New York City (Pennsylvania Sta- 
tion) convenient to Rail and Road to the City. 


Automobiles can reach it in forty minutes and 
have the Planes 


Ready for Flying on Arrival 


Management: Is composed of well known 
Fliers, Civilian, and Aeronautic Engineers, 
Experienced Photographers, Auto Garage Ex- 
perts, Mechanics, etc. whose aim it will be to 


attain the maximum efficiency in every branch 
of Aeronautics. 
Sport: Facilities are available to Patrons of 
the Airdrome as the locality is situated in the 
heart of a Boating, Swimming and Fishing 
Territory, and there will be special Flying 
Privileges for them and their friends. Flying 
Instruction will be at their disposal in the Dual 
Control Ships stationed at the Airdrome. 
Hangar Space 
May be contracted for in advance by sending 
in the number, size and type of Aircraft, 
Pilots, Mechanics and other Personnel, present 
locality of Aircraft when and for what period 
the space is desired. All information may be 
had on application to 


HAROLD A. DANNE 


AERONAUTIC ENGINEER 





41 PARK ROW, NEW YORK, N. Y. 
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Get more enjoyment out of flying by 
ensuring your safety with a 


WATKINS 
FOULNOT 
PARACHUTE 


Has already proved its sterling worth 
and skilled pilots are more and more 
coming to realize its necessity as a 
part of their equipment. Holds the 
world’s record for quick opening and 
slow descent. Weighs but 1814 pounds 
—is absolutely positive in its action— 
cannot interfere with your mechanism 
or freedom—never fouls, fails, shocks 
or spins. Can even be controlled. 
Super strong and durable. Made for 
planes and dirigibles. Easily attached 
in 10 minutes. Has been tested: and 
approved by national aero organiza- 
tions. Can also be used for dropping 
mail and freight. 


Write for interesting literature 
and test records. 


WATKINS APPLIANCE CO. 
510 Maynard Bldg. SEATTLE, U.S.A. 
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TYPE L-6 
AIRPLANE ENGINES 


Hall-Scott Motor Car Company 


West Berkeley, California 

















Warwick NQN-TEAR Acro-ctoth 


A SAFE CLOTH for FLYING 








For Particulars Apply to 


WELLINGTON SEARS & CO. 


66 Worth Street, New York 
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CARBURETOR 


BovEry Liberty Aircraft 
Engine built is equipped 
with Zenith Liberty Carbure- 
tors—the reason is clear to 
Zenith users. 


Zenith Carburetor Co. Co. 


NewYork DETROIT 











ROEBLING 


AIRCRAFT WIRE, STRAND AND CORD 
Send for Aircraft Catalog A-355 
JOHN A. ROEBLING’S SONS CO., Trenton, N. J. 








——EEEeyE 


HARTSHORN STREAMLINE WIRES 
ASSEMBLED WITH HARTSHORN 
UNIVERSAL STRAP ENDS 

MAKE THE IDEAL AEROPLANE TIE RODS 
All streamline wires heat treated in process and produced 
by eur carefully developed method of cold reverse rolling, 
will meet the most exacting tests. 

Send for our descriptive circular A-1, describing our wires and terminal Attings 
STEWART HARTSHORN CO. 
250 FIFTH AVE,NEW YORK 


———E 








CLASSIFIED ADVERTISING 


10 Cents a word, minimum charge ae able in advance. 
Address replies to box numbers, care VIATION AND AERO- 
NAUTICAL ENGINEERING, 22 East ih Street, New York. 























LOUIS DUSENBURY & CO., Inc. 


Established 1849 


MANUFACTURERS AND IMPORTERS 
INTERIOR TRIMMINGS OF QUALITY 
FOR PASSENGER PLANES AND 
DIRIGIBLES 


,CARPETS 
UPHOLSTERIES 


CURTAIN FABRICS 


229.233 FOURTH AVENUE NEW YORK 


WANTED Immediately, experienced wood workers, metal 
workers and bench hands on airplane work. Ordnance En- 
gineering Corporation, Grand Ave. & L. I. R. R., Baldwin, 
se | & A 


EVENING Aeronautical Courses: “Aerodynamics” and 
“Aeroplane Design”—twelve weeks, July, August and Sep- 
tember. One night per week $9.00. Two nights $16.50. 
Harry J. Marx, Aeronautic Dept., City College of New York. 


FOR SALE—Two Curtiss JN-4D ships in good condition. 
One erated in Maryland and one knock-down in Georgia. 
What will you offer? Wm. B. Staley, 106 N. Charles St., 
Baltimore, Md. 




















CONSULTING 
AERONAUTICAL ENGINEERS 


AN INDEPENDENT ORGANIZATION OF 
SPECIALIZED AERONAUTICAL ENGINEERS 
ENGAGED IN THE . 
SCIENTIFIC AND PRACTICAL DEVELOPMENT OF 
AERONAUTICS BY CONSULTATION, DESIGN 
EXPERIMENTAL RESEARCH AND TESTING 


ALEXANDER KLEMIN 
22 East 17th Street New York 
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THOMAS~MORSE AIRCRAFT CORPORATION. 








‘7 homas-Morse_Training 2-Seater 
in flight over Tthaca, N. Y. 
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THOMAS ~MORSE AIRCRAET CORPORATION 








THE HOME toneivy NEW YORK 


ELBRIDGE G. SNOW, President 
Home Office: 56 Cedar St., New York 


AIRCRAFT INSURANCE 


Against the-Following Risks 


FIRE AND TRANSPORTATION. 

THEFT (Of the machine or’ any of its parts). 

COLLISION (Damage sustained to the plane itself). 
PROPERTY DAMAGE (Damage to the property of others). 


SPECIAL- HAZARDS 


Windstorm, Cyclone, Tornado—Passenger Carrying Permit—Stranding and Sinking Clause—Demonstration Permit— 
Instruction Permit 


AGENTS IN CITIES, TOWNS AND VILLAGES THROUGHOUT THE UNITED STATES AND ITS POSSESSIONS, 
AND IN CANADA, MEXICO, CUBA, PORTO RICO AND CENTRAL AMERICA 
wet 


adh od dl 


Aireraft, Automobile, Fire and Lightning, Explosion, Hail, Marine (Inland and Ocean), Parcel Post, Profits and Commis- 
sions, Registered Matl, Rents, Rental Values, Riot and Civil Commotion, Sprinkler Leakage, Tourists’ Bag- 
gage, Use and Occupancy, Windstorm 


STRENGTH REPUTATION SERVICE 




















VEN when considered solely 

as a training ship, the value 
of the Goodyear Pony Blimp is 
inestimable. 


Take for example its use by an 
Aero Club; consider the training 
given to fifty or perhaps a hundred 
men. 

Many will become skilled in the 


theory and practice of airship 
design, in piloting, even in meteor- 


ology. 


Copyright 1920, by The Goodyear Tire & Rubber Co, 


Goodyear’s Pony Blanp —A Training Craft 


Without prohibitive expense, men 
can be trained as active, competent 
pilots who otherwise would remain 
passively interested. 


An essential set of these men is 
thus provided for the fleets of” 
airships to be engaged in commerce 
and in the nation’s work. 


Built of a quality that protects our 
good name, the Goodyear Pony 
Blimp will serve well as a producer 
of airship men, while used in 
survey work or by Aero Clubs. 


Balloons of Any Size and Every Type 
Everything in Rubber for the Airplane 






































AIRGSEAIPS 














